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SIVATHERIUM GIGANTEUM, 

A \EW POSSlf. RUMINANT GENUS 

rilOM THE VAI^LEY OF THE MAREAHDA. IN THE SIVA-LIK BBANCII 
Ol- THE SrB-IlIJLVLAVAN MOHN^TAlN^S. 


Bv HUGH FALCONER, M. j>. 

SttiKrittUnJtMi GarJtn, 

AND 

Captain P, T. CAUTLEY, 

Swperinltudnt^ [Mly CVjijf. 


Wl.le). we ebout te .Icscribc Term. .>ew acc^.ion to 

esuiict Zoolo-j-.^ Tills circumstance alone would giye mucii interest to 
It. But m nciilition, tlie laijje size, surimssing tlie Ithiiioccros; the family 
ol Mammalia to wl.icli it belongs; and tlie forms of structure which it 
eidiibits ; render tJie Arurtcriam ouc of the most remarkable of the past 
tenants of the globe, that have hitherto been detected in the mom recent 

Strata. 


Of the numerous! mnmmifcrous genera Jisw^overed and est^hlhlml 
by CirviEB, nil were confined to the Pachydermum. The epceies Hbngifig 
to other fiimilies, have all their living representatives on tJie c^nrih. Among 
the Rtiminnutia, no remarkable deviation from existing typcii lias hitherto 
been discovered, the fossil being cloiitly allied to living apeeicd. The 
isolated position, however, of the Giraffe and Urn Qjniclidie, made h 
probable, that certain genera have become extinct, wJiicli formed the 

A 






DESCRIPTIOX of TIIK SIV'ATIIKEIIUM, 

connccling links between those and tbe other gc-neni of the Ihniity, mid further 
between (he RiinunaiHia und the Pnchyderiunta. In the Sivntherium* mv. 
linTC a nimmiint of tliis dettcriptioii connecting tlie fninily with tlio 
Pacliydermnta, and at the Hame time SO marked by individual peculiarities 
as to Im w'itliout an analogue in its order* 

TJie fossil remain of the Sivaihcriiim, from which <mr description is 
taken, is a remnrkably perfect head. When discovered, it was fortunately 
so eom{>letely enveloped by n mass of stoue, that altliougfi it Imd tong been 
exposed to be acted u|>on Jis a boulder in a water conrse* all the more 
important i>arts of structure had Ijeeti presen'cd* The block might have 
lieen passed over, but for an edging of the teeth in relief Irom it, which 
gave promise of something additional conceated. ilitei much labour, the 
hard crystalline covering of stone was so successfully reinovcd, that the 
huge head now stands out with a couple of lioros between the orbits, broken 
only near their tips, and the nasal bones projected in a free areli, high 
above the chatVron. Ad tlie molars on both aides of die jaw arf: present ^ 
and singularly jicrfecr* Tlie only mutilation is at the vortex of 


• Wo liftTo fowil, 5rc«iA«rf«M, from Siv^, ilio Eindfi ami Ojupun^ 

(clfud Tho w Sub-flirnalayati range of liilh. is consiclcrfitl in ihe llinifu 

logy oj the iMtiok or edge of tlie roof of Siva^s duoUing in llie Ilijndta^ap und lienco lUcy 
aro enlled tlio JSim-o A* or Sih-nhf wliicb ui easy tron^-tilton of mhiiiiI beta mo tile 
ScvdiU of tiic EnglinlL. The foaail ku been di«covereU in ft Oraot wliicb may bo irtoluded in 
tko vo Imre given tbo Dame of SivaCkcrimn, to it, to cominprnoPBle ihu 

remarkable fortnatlon so rick io ueii' tuumats. Another derivalioEi of tke imnie of Uio biiti, ns 
explained by the Makami or iligb Frical at Dr/W-a, is ttft folloirs i 

jSrvdfiil, A eormpllon of a tmino giren to tks trael of moontaini between the 

Jumim and Ganges, from kan'ng been Ibo reiideuca of Isirsra Siva and bia sobi Oakes, wlio 
nndcr ike form of an Elepbant hud ekarge of tbe WosierJy portiop from iko riUaga of BudhU 
to tlio Jemiur, wtufllj [Kirtioin U also called yajpa being in Hindi »it l?lr|)bant, Tkat 

portion Euftlwaxd from or between thil village and Zforafv^ir U c-alLodfroifi 

its being tko especial residence of JJtota or Iswara SiVA t tke wbelo tract kowovor betweea 
the Juaina and Ganges is called Sica-a/a, or iLo ImUtation cd" SiVA ; unde dcr* Snrd/iA* 
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cranium wheiK? llio plane of lije occipital meets tijat of the brow j and 

at the muzzle wliich is truncated a little way in front of the firet molar. 
The only parts which are stUI concealed, arc a portion of tho occipital. 

the lygomatic fossm on both sides, and the base of Uic cmniuiu over the 
spho-nuid bone. 

The form of the head is so singular and grotesque ihai the first glnnce 
at it strikes one xnth surprise. The prommerit features arc^lst, the grcnl 
size approaching that of the Elephant ^2d, the immense deveropemt^ut and 
iridth of the enuiiim behind the orbits: ad, the two divergent osseous 
cores for horns starting out from the brow between the orbits: .Ith, the 
form and direction of the nasal bones, rising witJi great prominence out of 
the chaflron, and overhanging tho cxlemaJ nostrib in u pointed arch: 
6th, the great massiveness, width and shortness of the face forward from 
the orbits: Otii, the great angle at which the grlndbig plane of the 
molars deviates upivnrda fixim Uiat of tlie base of the skulk 

\ iewed in lateral prolilc, tlie form and direction of the horns, and the 
rise and sweep in the bones of Uie nose, give a charaettu* to tho head widely 
differing from that of any other animal. The nose looks something like 
tliat of the Rhinoceros : hut the re^inblnnce is deceptive, and only owing 
to the muzzle being truncated. Seen from in front, the head is somewhat 
wedge-shaped, the gr^test width being at ilie vertex and thence graduEdly 
compressed towards the muzzle ; with contraction only at two points 
behind the orbits and under the malurs. The zygomatic arches are idmost 
conee«ied mul nowise prominent : the brow- is broad, ami lint* nniT Mvetting 
latendly into two convexitives; thetwphffs arc wide apart, and hare the 
appearance of l>emg thrown far forward, from the great production 
of the frontal upwards. There are no creste or ridges ? the surface of the 
cranium is smoodi, the lines are in curves, with no angularity. Frum thu 
vertex to the itHit oi the nose, the plane of the brow in in n straight line. 
With a slight rise tdHtween the horns. The accompanying drawings will at 
once give a better idea of the form than any description. 
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DF^CRIPTION OF THE SlVlTBERIUM, 


Now iu ilcXiui of indivldu;^! ; and to conunoiicc with Uic most 
imporlonl and cbararteriatk', tlio tectli: 

TJicrearc six molariii on cither side of the itppcr jaw. The tliird of the 
series, or last tnilk molar, hsis t^iven place to the copresponding permanent 
tooth, the deirilion of which and of the last molar is well advanced and 
indicates the animal to have t>een more than adult. 

The teetli arc in eyery respect those of a niminant with some slight 
individual peculiarities. 

The three posterior or double molars are composed of two portions or 
semi-cylinders, each of which incloses, when partially worn down, a double 
crescent of enamel the convexity of which is turned inwards. The last molar, 
as is normal in ruminants, has no additional complication, like that in the 
corresponding tooth of the low'cr jaw* The plane of grinding slopes from 
the outer margin inwards. The general form is exactly that of an ox or 
camel, on a large scale. The ridges of enamel are unequally in relief, and 
the hollows between them unequally scooped. Each semi-ejdinder has 
its outer surface, in horizoutal section, formed of three salient knuckles, 
with two intermediate sinuses; and its inner surface, of a simple andi or 
curve. Bill lliere are certain peeuUaritjes by which the teeth iliftcr from 
those of other ruminants. 

In correspondence with the shortness of jaw’, flie width of the teeth 
is much greater in proportion to the length than is usual in the family: 
tlm width of the third and fourth molars being to the length as 2.24 and 2.2 
to 1.^ iiji.d I.GO inclies, respectively i and tlie average width of (he whole 
series being to the length as 2.13 to inches. Their forn* is Jess prisiuatic : 
the base of the shatl swelling out into a bulge or collar, Irom w ltich the 
inner surface sloi>cs outward as it rises : so that the coronal Ijccomea some¬ 
what contracted: in the third molar, the width at tJic coronal is 1.93, at 
the bulge of. the shaft 2.24- The ridge^s and hollows on the outer surface 
descend le*s upon the shaft, and disappear upon tlie bulge. Theri^ are no 
uccessarj' pillars on the furrow of junction at the inner side. The crescentic 
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plated of enamel have a character which distinguialkes them from all kno>vn 
rumiunntA: the inner crescent, instead of sweeping m a nearly simple 
enrve, runs zig-zag-wiac in large sinuous flexures, somewhat resembling 
the form in the Elasmotheriuiu- 

The three double molars differ from each otlicr only in llieir relative 
states of wearing, Tiic antepenultimate, being most w'oru, bos the 
crescentic plates U«s curved, more: approximate and less distinct; the 
penultimate and last niohirs are less worn, and have the markings more 
distinct, 

Tlie three anterior or simple molars have the usual form, which holds 
in Riiniiuaiitia, a single semi-cylinder, with hut one pair of crescents. The 
first one is much worn and partly mutilateil: the second ia more entire, 
having l>ecu a sliortcr titnc in use, and ffnely exhibits the flcxnous curves 
in the sweep of the enamel of the inner crescent i the last one has the 
pie form of the permanent tooth wliich replaces the last milk molar: it also 
shews the wavy form of ihc cnoincL 

Hegardirig the position of the teeth in the jaw; the last four 
molars, viz. the three permanent and the last of rcplncetncnt, nm in a 
straight line, and on the O'pposiie sides are pandlel and csiui-Jistant: 
the two anterior ones are suddenly directed inwards, so os to be a good 
deal approximated. If the two first molars were not llms inflected, the 
opposite lines of teeth would form exactly tw'o sides of a s^joarer the 
length of the line of teeth, and tlie intervals between llm outer siif- 
faces of the four last molars, being almost equal, ttz* Tl.Sand J5.J) iacbes 
respectively. 

The plane of detrition of the whole series of molars from rear lo front 
is not horizontal, but in a slight curve, and dirt’clcd upwanls at a consider- 
alile angle with iJie base of the skull t so that w ben the heail is placed, so 
as to rest upon the occipital condyles and the last molars, a plane through 
these points is cut by a chord along the cun-c of detrition <Jf the whole 
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series of molars at an angle of al»ut .15*, This is one of.tlie innrkcd cha- 
rooters about the head : 


BIMEXSIONS OF THE TEETH. 

Length, 

Breadth 



JncAtf. 

Ittchta. 

hQAt molir right ride, . 


_ 


Penalltmnto do, 

+ ^ 


a,3« 

Aairpenohimate do. 


l.GB 

2.20 

Lmi limpjfl Bjolur, 


l.&A 

2.24 

Sflcoad do. do. . . *. 


J.TC 

l.OA 

PirU do. do. 


1.70 

t.OO 



Outer 

Inner 



Sur/uett. 

Snrfnet*. 

Interval uetwcon Uie fiirr»CF» of lajt taoUr, ....... 

Q.O 


Do. do. do. 

ibird motar. .. 

D.B 

!i<0 

do. do. 

, iccoud do. ...... ,. . + 

a.4 


Do. do. do. 

■fif'B-t BBBB4.B 

c.i 

3.2 


Space occupied by the tine of zqolajri p.a incLci. 


Ilen/f and Face . — From the age of the animal to which 
the head had belonged, the bones bad become auchyloscd ut their ■Cbmin is- 
Bures, so that evety trace of suture has iliciiappearcd, and their limits and 
connections are not distingatshahte. 

Tile frontal is broad and flat, anti slightly concave at its upper half. 
It expands tatcmlly into two considerable sweUings at the vertex, and 
sweeps down to join llic temporals in an ample curve 5 and wifli no anj^i- 
hrity. ir becomes narrower forwards, to behind the orbits ; and then 
expands again in sending off an apophysis to join with the malar bone, 
and complete the posterior circuit of the orbit. The widtli of the bone 
where narrowest* behind the orbit, is very great, being 10.2 inc]iei». Ptirtly 
bfctwccn imd partly to the roar of the orbits, there arise by a broad base 
passing rnsensibly into tlie frontal two short thick conical processes, tliey 
taper rapidly to a point, a little way below whicli they are mutilated in 
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the fosslh TLej; gtarl so erect from the brow tliat their ti%h is perpen¬ 
dicular to their basement: and they rliverge at a eonslderablu angle. From 
their hiisc upwards they are free from any rugosities, tlicir surface being 
smooth and even. They arc evidently the osseous cores of two intm- 
orhituL horns. From their position and size they form one of tl»e most 
remarkable features in the head. The CDniii>ctions of the frontal are no¬ 
where distinguishable, no mark of n suture remaining. At the upjjer end 
of the iKvne the skull is fractured and the siruelnre of the bone is exposed. 
The inteninl and outer iilates are seen to t>e widely separated, and the 
interval to be occupied by large cells, formed by an expansion of the diploe 
into plates ns in the Elephant. The intervnl ext'eetls *2^ inches in tlie 
occipital. On the left side of the frontal, the swelling at tJie verlex, has its 
upper lamina of Imne removed, and the cast of the cells exhibits a surfatib 
of almond-shaped or oblong eminences with smooth hollow^s between. 

Tlic temporal is greatly coucenlcd by a quantity of (ho stony matrix, 
which 1ms not been removed from the temporal fossa. Ko trace of the 
squamous suture remains to mark its limits and connection with Uto fron¬ 
tal. The inferior processes of the hone alKkiii the auditory foramen liavc 
been destroyed or are concealed by stone. Tbe zygomatic process is long 
and runs forward to join the corresponding apoph}^is of the jugal Ijoue, 
with litUe prominence or convexity. A line proflitccd along it would pass 
in front, through the tuberositii^s of the raaxiSlaries, and to the rear along 
the upper mnrgiii of the occipital condyles. The process is stout and 
thick, Tlic teinjwral fossa is very long and roiher shallow. It does not 
rise up high on the side of the emflium ; it is overarched by the cylinder- 
like sides of the frontal Imne- The position and fonii of tlie articwlaiing 
surface with the low'cr jaw ore concealed by stone whicJi bos not been 
removed. 

Tliere Is uoihing in tlie fossil to enable ujs to determine llte form 
and limits of the parietal bones: the cranium Ixiing chietly mutilated 
in the region which they occupy. Bui they ap|iear to have had the 
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fminc form and character ns in llie ox : to have been intimately tinited \iirh 
the occipitnls, and to have joined with the frontni nt the tipper angle 
of tlie sktilL 

The form and characters of the occipital arc very market!. J I occu¬ 
pies a lar^c i^pace^ having width proportioned to that of tlie frontal, and 
eonsiderablc height. It is expanded tatemlly into two alw, whieh com- 
mence at the upper uiai^in of the foramen ntagimm and proceed upw^irdB 
and outuTirds. These ala^ arc smootli, and are hollowed out downwards and 
outwartls from near the condyles towards the mastoid region of the lem- 
portil. Their inner or axlne margins proceed in a ridge arising from the 
border of the occipital foramen, diverging from each other nearly at right 
angles, and enclose a large triangtdor fossa into which they descend 
dbrnplly. Tins fossa, is chiefly occupied by stone in the fossil, but it di>es 
not api>ear shallow, and seems a modification of the same struolnre as in 
the Ijlephant. There is no appearance of an occipital crest or proiubc^ 
ntncc. The bone is mutilated at the side** towards the jiinclion with the 
temporals. Both here and at its upper fractiired maigin. its structure 1$ 
seen to he fornied of large cells with the diplog expanded into plates, and 
the outer and inner lamina? wide apart. This character is very marked 
at its upper margin!, where its cells appear to join on w'iili those of the 
frontal. The condyles are very large and fortunately very perfect in the 
fossil, the longest diameter of each is 4.4 inches, and the distaiice uitmsured, 
across the foramen magnum, from their outer angles, is 7.4 inches : dimen¬ 
sions eireecdmg those of the Elephant. Their form ts exactly iis in the 
Rtiminaiitia, viz. Ihcir outer suifucc composed of t>vo convexities meeting 
at a rounded angle ; one in the line of the long axis stretching obliquely 
back wards from the anterior Ixirder of the foramen magnum ; on the other 
forwards and upwards from the posterior margin, their lino of commissure 
being in the diTection of the transverse diameter of the foramen* Tlie lat¬ 
ter is also of large size, its antem-poster!or diameter Ijemg inches, and 
the transverse diameter ‘J.O inches. The large dimensions of tlie foramen 
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and condyles unist entail a corresponding developcment in the vcrtehrw, 
and modify Uie form of the neck and anterior extretnitiei. 

Tlie sphenoidal bone, and all the parts along the base of the skull from 
the occipital ibramoti to the palate are oiiticr removed or so concealed by 
stone as to give no characters for description. 

The part of the brow from which the nasal bones commence is not 
distinguishable. The suture coonecUug them witli the frontal ia com¬ 
pletely obliterated ; and it b not seen whether they run np into a sinus 
in tiiat bone, or how tliey join on with it Between the horns there is a 
rise in the brow, which sinks again a Uttlc Ibrward. A short way in 
advance of a line connecting the anterior angles of the orbits, there is 
another rise in the brow. From this point, which nay be conaitlered their 
base, the nasal bones coirmicnce ascending from tbe plane of tlie brow, 
at a considerable angle. They tuvi broad and well arched at their base, 
and proceed forward witli a convex outUiiej getting rapidly narrower, to 
terminate in a point curved downw'ards, which overhangs llie esternal 
nostrils. For a considerable part of their lengtli they are joined to the 
maxillaries : but forwards from the point where they commence narrow¬ 
ing, their lower eilge is free and separated from the maxillaries by a wide 
sinus : so that vicived in lateral jirotile their form very much resembles 
the upper laaiidible of n hawk, detached from tbe lower. Unluckily hi 
the ibssil, the anterior margiDS of the aiaxillarics are mutilated, so that 
the exact length of the nasal bone that was free from connection with liiem 
cannot be determined. As tJie fossil stands, about four hichea of the lower 
edge of the nasals, measured along the trttrve, arc free, Tlie same mutila'* 
tion prevents its being seen how ne§r the incisives approached the nasiils, 
with wliich they do not appear to have been joined. This point is one of 
great importance, from tlie slniclurc it itiiplies in tlie soft, parts about tlio 
nose. Tile height and form of the nasid bones, are the most reuiarkublo 
feature in the bead: viewed from above they ore seen to taper rapidly from 
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n broad base fo a sharp point; and t!ie vertical height of tiieir most con¬ 
vex part above the brow at their base* ib 3^ inches* 

The form of the roaxillaries is strongly inarkcd in two respects : 
ist, their shoriiitss compared with iheir great width and depth j ad, in tlie 
upward direction of the line of alveoli from the Iasi molar forwards, 
the apiicarance (with the licence of language intended to convey an idea 
of resemblance without implying mote) as if the face had been pushed 
upwards to correspond with the rise in the nasals ; or fixeil on at an angle 
w ith the base of the cranium* The tendency to shortness of the jaw was 
observed in the dimensions of the teeth, the molars being compressed^ and 
their width exceeding their length to an extent not usual in the Rununan- 
liii. The width opart, lietwecn the max diaries, was noticed before ; the 
interval, between the outer surfaces of the alveoli, equalling tlie space in 
length occupied by the line of molars. The cheek, tuberosities are very 
large and prominent, tlieir diameter at the base being 2 inches and the 
width of the jaw over them being !2.2 inches, whereas at the alveoli it is 
but O.S iuches. TJiey are situated over the third and fourth molura i and 
proceeding up from them towards the malar, tlicrc is an indistiuct ridge on 
the bone* Tlie infra-orbitary foramen is of large siz€^ its verticsd diameter 
being 1.2 inch , it is placetl over the first molar as in the ox and deer tribe* 
The muzzle portion of the bone is broken o3 at about 2.B inches from the 
Jst molar, from the alveolar margin of wliicli, to the surface of the diastema, 
tliere U an abnipt sink of 1 -7 inch. Tlie muzzle is here contracted to 5*B 
inches, and forwards at the truncated part to ahout 4 J, The palatine arch 
is convex from rear to front, and concave across. No trace of the palatine 
foiununa temaiusY nor of the suture witl\ the proper palatine bones. The 
spbccno-palatlne apophyses and all bock to the foramen magnum* are 


* Wnti lift of B iMrrttcfQ of llie tiQsilBry fffffon* wluolt Mscmblf* tUat of tlitf 

Rttonntinls* 
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cither removed or concealed in stone- In front, liie mutilation of the bone, 
at the njuziile, does not allow it to ho seen, how the tnetaive bones were 
connected with the maxillaries : hut it appears that they did not reach so 
liigh on the ma^tillaries as the union of tho latter with the nasals. Tho 
same cause lias rendered obscure tlie coimeclions of the maxillaries uith 
the nasals, and the depth and size of the nasal ecbancrurc or aiuiis- 

The jugal bmie is deep, massive and rather prominent. Its lower 
border falls olfnbruplly in a hollow descending on the moxillanest the 
upper enters largely into the formation of the orbit. The fHisterior orbital 
process unites with a corresponding apophysis of the frontal to complete the 
circuU of the orbit bebind. The zygomatic apophysis is stout and thick, 
and ratlier flat. No part of the arch, either in the temiHiral or jugal 
portions is prominent l the interval between the most salient points Ijeiiig 
greatly less ihau the hind part of the cranium, and slightly less than tho 

width lickween the bodies of the jugiils- 

The extent and form of the laclirynmls, cannot be made out, os them 
is no trace of a suture remaining- Upon the fossil, the surface of the la- 
chrj^mary region passe* smoothly into that of the adjoining bones- Them is 
no perforation of the lower and anterior margin of the orbit by lacbrymary 
foramina, nor any hollow below it indicating an infm-orbital or lacUrymiary 
sinm?. It may be aliso added, what was omitted before, tlxat there is no 

trace of a superciliary foramen upon the frontal. 

The orbits am placed far forwards, in con&efinence of the great pro- 
duction of the eraniuui upTVuds, and the shortness or die bones of the face. 
Their position is also rather low, their fentre being nbo.it 3.0 inches below 
the plane of the brow. From a littlo injury done in cliisseUng off the stone, 
the form or circle of the different orbits does not exactly correspw"!. In 
the one of the left side, which is llie more perfect, tlie long axis makes a 
small angle with tlmt of the plane of the brow; the ontero-postenor am¬ 
meter is 3.3 inches, and the vertical 2.7 inches. There is no prominence 
or inequality in tlie rim of the orbits, as in the Huminanlia. The plane 
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of the rim is very ohlitiue: the bterral between tlie upper or frontal iiiar- 
ginii of the two orbits being 12/2 Indies, and tlmt of the lower or niolar 
margin Di/2 inches, 

*I>IMEySIONS OF ms SA'Ull OF THE SIVATIIBniirM CICANTEtJM. 

rrom tZio aulcrior margin of Ihe fotiiiiieji tnagmiDi |u tUa alreoliu ijf lat molar,., ie .85 ,478 
From do, to Iho trodCiitRd oxlnmiLy of ilio muxiitlOj „ 

From do, 1 o tZic posterior mirgrn of itko bsl mokr,,. 

From lliD tip of the najob to (.lio upper fracLured morgiii of the onniuni, 

From Jo. do. to do* along ibo curve, . ... 

From do* do. along Uio dorre, lo irbore tEie nasal areU tiogina to rUo from iLe 
brow, .*.,1*, ,,»**«**■*■ *,*. *,* 

From llio Intler poinl lt> tjio fraotnred margin of ibo eranium, ****,*,,*,*,.,_, 

From the tip of tlie uoaoU to a obonl aerojta llio Ups of tbe boma* , *., 0 . 5 , 

From iLe anterior augle, riglil orbit, to the fintmohr, .*,*,,***,„,*,*..*..* n o 
From the posterior do* do. to ibo fractured margin of ibe cntoiuni. 


SD.a 

las 

itt.d 

ID.O 

7*0 

It/ 


AG2 

■1&83 

* 10 '^ 


V2A 


■ # < -I V I* 


'IVidtlj of cranium al llio vertex [mutilation M Icfl side resiorciJ), about „,,*,** 22.0 
Do. between the orbilx, upper borders, ***..* .*.♦,*,*,. 

Do* .*.***,,„ do. lower borders, 

Do, bctiind the orbits at tJio eontraoiiDti of the froutaJ, *, 

Do. belweeu the middle of tbo ttygomalio arches, ,.,♦** 

Do. tie tween tlie bodies of liie tdalar bancs, **♦*,,*.*,* ,* 

Do, base of the s^uU behind iho mostoiil processes (mulilaled on boUi sides,) 

Do. between lUo cheek tuberosities of lUc moxillaries, ... 

Do. of mtiazle portion of the maxtlkrics in front of the Drst molar, **.. 

Do. of do. wher^j trunculwl (partly restored,) .... 

Do, bclwccD the outer snifaces of Uie boms at ilicir base, ^ 

Do,** do. ,*,* do* fmelured tips of ditto. ***. .***,*,,^ ****,,*,,*.,,*, 
Def|H3i]dioulur from a chord across Upi of do, to the brow, *...*,**„, 

Depib from the ecuTexIty of the oceipitol condyles to middle of frontal behind 
the bums, ^^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Do, from the l^y of the spb'neTioidal to ilo, between the horns, ,***..*, :p 9 j 

Do. from middle of tlio paUui betweeu the 8 d and 4th molars do* at root of the 
noials,, * .... 

Do. from posterior lurfacn lost molar (0 catremity of Uie nsiok, , " 13 0 

Do* from grinding surfac* pcnnlUmate molar to root of the nojals, ,, IT* 

Do. from the conrcxily near the tip of the nasals to the palatint si/kerr^front 
of the first molar,.... 


12.2 

10.2 

ltd 

ia.4 

lG.tI-2 

ia*A 

12.3 

4,0 

4*1 

12.5 

13.G5 

4.3 

ii.a 


10.3 


.100 

*204 

*310 

*351 

*0075 

*5511 

.3005 

*3705 

.4108 

.133 

>30h5 
*1 10 
*104 
*313 
.317 
-105 

*303 

.353 

.103 

*331 

.203 


i ■ 4 + V * + 


5.53 *14 


• T* compTlMn «!,[. 

kossilts, the djmttuwns ore alw giren in French measure. 


CcviEH'^S 


Case mens 
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Ertff, /WcAm. ^fiTfc 

Deplh from rakIJIe of llic of ilie ocdpiuNo tijft Awtll ¥ertci of froiitfllj *, ti.O® -lijifl 

Do, from inferior niirgia of liio orbii (n ^rin^ing inrfjiao oUi molar, < ^ 

Do. from tlio grintiiag Butfwco lat molar to cilge of tbe palulo in front nf it* 

Spfce from (lie mnlprlur miglo of otIjIi to lip of lUe nasal*. 

Antero-poalortor diaznrlrr Irfi orbit,....».. 

"V'urtitAl do. ■do. 

Aniero-poalerior dLamotor of the forimi^n magn^iw 
Transtrerao Uo. do.,,.* 

Long diftiaeter of oucli condyle» ^ ,....*,.,*.*** * 

Sliorl or UfUiAvmfr do. of do. ,**...*.* - *« 

Interval liotween lire oxlcnml angle* of do. moas.iirftd. Lcroi* llio fornmenj .. 7.1 


* fr a * d f- V ^ 


7.a 

to.l 

2.7 

2,a 

2 .tt 

4.-1 

2.1 


.lau 

.CMjfi 

.25415 

Jdfrt 

.(HJflo 

JD08 

Jim 

.112 

.0005 

*iua 


Among si qnftntity of botitd coUcctetL in Uio iioigbljourhootl of tlio spot 
ill wbLcL ibc skull was found, tUoro is a fragmcni of tbe lowor jaw of a 
vpry largo riiiuiiiaut wliioli w'C have iio doubt Iwlongcd to tbc Siiatborium , 
and it is even not improbable tliat it eame from tbe same individual witb 
liie bead described. It consists of tbe bind portion of tbe right jaw broken 
oflT at tbc anterior thinl of the lost molar* The coronoid oiwpbysia, tbe 
eondvie, with tbe corresponding part of the rnmus, and a portion of ibc 
angle are also I'emoved. Tbc two posterior tliirds ouly* of tbe lost lUolaTj 
remain; the grinding giirface partly mutilated, but sufficiently distinct *0 
slioiv the crcBcenlic plates of enameb and prove that the tooth l»elongt^ to 
a niminant. Tiic outline of the jaw in vertkal section, is a comprised 
ellipse, and tlie outer surface more convex tlian the inuer, bon^ 

thins off, on the inner side towards the angle of the jaw,’^ufoauirgc and 
well marked muscular hollow s bnS miming up from the Utter, upon tbe 
ramus towards ibe foramen of the arterj' there is a well detiued furrow, as 
in the Riiminanda. The surface of Uie tooth is covered with very small 
Tiigo<t]tics, aud striae, as in tbe upper molars of the bead. It had been 
composed of three semi-cylinders, as is normal in tbc family, and tbo 
advanced state of its wearing proves llic animal from which it procetnled 
to have been more than adult. 

n 
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description of the SIVATHERirM. 


Tlie form nnJ relative proportions of the jaw very closely with 

those of the corpeJfjwtHling parts of a buffalo. Tlio tbraensiona coiiijiared 
witli those of the buffalo aticl camel arc llius : 


A’ 

(rufAeriivit. 


VaiurL 

Depth of the jaw from Uio ahculus loat molar, .* 

■t.V6 inch. 

2,05 iaoh* 

inch. 

Droateat thiekneaa of dUi 

2.3 

1,05 

1,4 

IVidili of middio of last molar, 

1.33 

O.Ui 

0,?rt 

Length of posterior 2-ad of do, 

2.15 

0.05 

U15 


No known rumniaiit, fossil or exisling, has a jaw of such large size; 
the average dimensions above given being more than double those of a 
Buffalo, which measured in length of lieatl in.ti inches intitres); and 

exceeding those of the correspondiug parts of the lUviiioceros. M e have 
therefore no hesitation iu referring the fragment to the Sivatheriuui 
Gigantcum. 

The above comprises all that wc know regarding the osieologj' of the 
bead from aii actual examination of the parts. We have not been so for¬ 
tunate hitherto, as to meet with any other remain, comprising the anterior 
part of the muzzle either of the upper or lower jaw** We shall now pro¬ 
ceed lo deduce the ibrm of tlic . dehci^it ijarts, and the structure of the 
bead generally, to the extent that may be legitimately inferred, from the 
data of which we are lu i>ossessiou. 

Notwithstanding the singularly perfect condition of the head, for an 
organie remain of such enormous size, we emmot hut regret the mutilation 


• Inu Tvoifl nswTod from CaiilaiD CAUTLwr whlli* Ibi* piper IS in tlio press, tlist gen* 
llemab nientlous ttus disc&Tiiry of a portion of di« skclelon of a Siraihei-jiiju iu iutuht^F pari of 
0i« liills: Sm Jfmru&t Ai. Sap. Vot. IV. *• Dorini? my rweoi Uip to iha near Uio 

Pinjfte the fielil of Mo^Jirs. Uai^er tad Dckan u'!! Iflboan, I regrtUtd naiieli my luiilti* 

lily to obtiin tlis dimensioiHA of one of the oiost siiperh foisih 1 luppOEo ihnl erer wbs fDiind. 
It was iinfortnnatoly diMotferedi nnJ excoraleil by n party of work pee|ilo einptnyeil by a gon^ 
ticmaii with wbom I wm nnacqtiiiatEil, and altbougli t saw the fouil when tn llie 1 

protented from gotHog ibe moafurement* aUflrwanih* This speoiiaflii eenjiiitod <^f tlio femiir 
and tibia, with ih.a larwil, tuetatemh aad plialnoges of our f^ivatheriam.^" It it much to b« 
Tw^ttod UiAt sucli an oppDilUnity diould Jiare been lust of to the inforaiulLou already 

aci^uired of this now and gigantio ftujQiQai|t.*-SEC, 
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at the muzzle one! vertex, a» it tlirows a doubt upon some very interesting 
points of strtioture in the SivatUcrium: 1st. Uie presence or absence of 
bicisive and canine teeth in the upper jiw. and their number aiul etmracler 
if present; 2d, the nnniber and extent of Uic bones wliicb enter into the 
basis of the external nostrils ; and 3d. the presence or absence of tiro boms 

on the vertex, besides the two intra-orbital ones. 

Regarding the first point, we have notbmg sufficient to guide us with 
certainty to a conclusion, as Uiere are ruminants boUi with and without 
incisives and canines in tim upper jaw ; and the Sivatherinm differs most 

umteriaUy in structure from both sections. But there am two conditions 
of analogy widcli render it probable dint there were no incisivcs. In all 
mminants which have the molars in a contiguous and normal ser.es, and 
which liave horns on the brow, tlicre arc no incisive teeth, In the Camel 
and iU congeners, where the anterior molars Is unsymn.etrical and separat¬ 
ed from die rest of die scries by an interval, incislvea am present m the 
upper jaw. Ti.e Slvatheriuni had boms, and its molars were in a conti¬ 
guous series: it is therefore probable diat it had no ineisives. Kegarding 
tho canines there is no clue to a conjecliire. ns there are species in die some 
genus of ruminants both widi and without ibcm. 2. Tl.o extent and 
couneclions of the incisive bones are points of great interest, from the kind 
of dcveloiiemcnt which they imply in die soft parts appended to them. 

la most of the homed mininanda, die ineisives rnn up by a narrow 
apophysis along the anterior margins of the maxillary bones, and join on 
to a portion of the sides of the nasals ; so that the bony bas« of the exter¬ 
nal nostrils is formed of bat two pnirsof bones:the nasals and the uieis.ves- 
In the Camel, the apophyses of dm ineisives tomiiunte upon the maxiHa- 
lies without renching the nasals, and there arc three pairs of bomato the 
external nostrils, tlic iiastils. luaxillaries and ineisives. But neither m 
the homeil ruminaiits. nor in the Camel and its congeners, do the Irones of 

the nose rise out of the plane of the brow with any mmatkable degree of 

salieucy, nor are their lower margins free to nny great extent towanls the 
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»p€X. They are \<mg slips boJiii, with utiarjy parallel etlges, nmume 
the upper borders of tlie maxilhu'ies, and joititd lo ihe aactaiilmg 
process of the kicisivo bone, near thoir extremity, or cfjimected only svUh 
the ninxillarif’S \ but in neither case projecting so as to form any consider¬ 
able re-entering angle, or sinus, wiil» these boaes. 

In our fossil, the form and connei’tions of the iiascd bones, are very 
different* instead of running forw’tird in tlic Siune plane with the brow, 
they rise from it at a rounded iUigle of about lUi auiouni of salicncy 

witJioiit example among niminants, and exceeding what holds in tJie llbi- 
noccros, Tapir, and Palteotheriuni. the only Iterliivorous animals wiUi this 
sort of structure* Instead of being in nearly puralld slips, they are broad, 
and M'eJI arched at tlieir base, and converge ratudlj' to a sharp tip wJiich Is 
hooked downwards over-arcliing the extenud nostrils. Along a consider- 
able portion of tlieir lengtli they arc unconnectttd witli llic udjoitung boues, 
their lower margins being free and so wide apart ^uui llie maxillaries, us 
to leave a gup or sinus of considerable length atid deptli in the l>ony 
parietes of the nostrils. The exact extent to wliich they are free* is un¬ 
luckily not shoTivn in the fossil, as the anterior niargui. of the niaxiUarics is 
mutilated on both ftide«, and the connection "wilh the iucisives destroyed. 
But as the nasal bones shoot forw ard bcj'ond the mutilated edge ol the 
maxilluries, this circuinstanct% together with tlieir well defined outline and 
symmetry- on both sides of the fossil, and their rapid convergence to a point 
with some convexity, leaves not a doubt lliut 11103 !^ were free lo a great 
extout and uiicoimccted with the incisives. 

Now to detenuIne the eonditions in the f{osh 3 ^ parts, which the stme-^ 
turc in the Ijony parictes of tlic nostrils entails. 

The analogies arc to lie sought for in tlienmiinautia and pachydermata. 
The reiiutrkable saliency of Uie bones of the nose in iba Sivatheriam, 
lias no parallel, in known ruminants, to guide 11 s; ami ihe cojiticctiou of the 
nasnls with tlie incisives, or tbe reverse, does not imply any imjiorumt 
dlfTeretice in structure: in the fumil 3 ^ iji the Bovine section, tlie Ox and. 


17 


A NEW FOSSIL RUMINANT GENUS. 

tlie Buffulo have the nasals and iiiclsives connected: whetcas they are 
separate in the Ydf and Aurochs. In tl.e Camel, tJicy are also separate, 
and this animal has greater mobility in the upper lip than is found in other 

In the Pachydeniala, both these conditions of structure nre present 
and wanting, In different genera; and their presence or absence is aceora- 
pauied with very important differences in the form of ibo corresponding 
soft parts. It is therefore in this family that we are to look for an explana- ^ 

nation of wUut is foiiotl in the Sivathcrium. 

In the Elephant and Mastodon, tl.e Tapir, Bhinoccros and Palmothe- 
rium there arc three ptirs of bones to the external nostrils ; the nasals, the 
ina.\illaries and incisives.f In all Uiese animals, die upper lip is lughly 
developed, so as to be prehensile as in Ute Rltinoceros, or extended into a 
trunk as in Uie Elephant and Tapir; the amount of dcvelopement being 
accompanied wiU. conesponding difference in the position and form of the 
nasal bones. In the Bhinoccros they are long and thick, extending to 
the point of the muzrle, and of great strength to support U.e horns of the 
animal: and the upper Up is broad, thick and very mobile, but Uttle elon¬ 
gated. In tbe Elephant they are very short, and the incisives enormously 
developed for tlie insertion of the tusks, and the trunk is of great lcn,,th. 

In tlic Tapir they are short and free except at the base, and projected high 
above the maxillaries ; aad Uie structare is accompanied by a well deve¬ 
loped trunk. In the other pachydermatous genera, tliere nre but two 
pairs of Ixmes to the external nostrils, the nasids and the incisives: the 
latter running up so as to join on with the fonner; and the nasals, instead 
of being short and salient, with a sinus laterally between them and the 
maxillaries, are long and run forward united to the maxlilarles, more or 
less resembling the nearly parallel slips of the Bumiuanlia. Of Utis genera 


* OaspiiiPfifl Foisiltt, lornt it. p* 
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the horse has the upper lip endowed with considerable mobility ; and the 
lower end of the nasals is at the same lime free to a small extent. In nil 
the other genera, there is nothing resembling n prehensile organ in the 
upper lip. 

In the SiTotheriniu, the snnie kind of structure holds, as is found in 
the Pachyderraala with trunks. Of tliesc it most nearly resembles the Tapir. 
It differs chiefly in the l>ones of the nose being lai^cr and more salient 
from the Clmffron ; and in there being w-idth and depth to the naso¬ 
maxillary sinus, than llic Tapir exhibits. But ns the essential points of 
structure are alike in bolli, there is no doubt that the Sivatherinm was 
invested with a trunk like the Tapir. 

This conclusion Is further borne out by otlicr analogies although more 
indirect than that alVorded by the nasal bones. 

Igt.—-The large size oftlie infra-orbitary foramen. In the fossil the 
exact dimensions arc indistinct, from the margin having been injured in the 
chisseling off of the matrix of stone: Ihe vertical diameter we make oat to 
be 1.2 inch, wdiich perhaps may be somewhat greater than the truth: but 
any thing approaching this size, would indicate a large nerve for trans¬ 
mission and a highly developed condition of the upper lip. 

2 d.—The external plate of the bones oi' the cranium is widely separated 
froiu the inner, by an expansion of Uie diploe into vertical plates, forming 
large cells, as in the cranium of the Elephant: and tfic occipital is expjmded 
laterally into alse, with a considerable hollow hetwceti, as in the Elephant, 
Both these conditions are modifications of atnicture, adapted for sapplying 
an extensive surface for muscular attachment, am! imply a thick Heshy 
neck, with limited range of motion; and, in more remote sequence, go to 
prove the necessity of a trunk. 

3 d.—The very large size of tlie occipiial condyles, which are greater 
both in proportion and in actual meomircment than those of the Elephant, 
the interval between their outer angles, taken acroSvS the occipital foramen, 
iK'ing 7.4 inches. The atlas, and the rest of the aeries of cervical vertebra:, 
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must have hecn'5^p^olw^tionate diameter to receive and sustain the eon. 
dyles. and surrounded by a large moss of Hesh. Both tl.ese circumstances 
would tend greatly to limit the range of motion of (he head mid nock. But 
to suit the herbivorous habits of the nnimnl, it must have Imd some other 
mode of reaching its food ; or the vertehrm must have been elongated in a 
ratio to their diameter sufficient (o admit of free motion to the nock. In 
the latter case the neck must have been of great length, and to support it 
and the load of muscles nliout it, an immense dcvelopcmcnt woidd be rciinir 
cd in the spinal apopliysis of the dorsal vertehno, and in the whole anterior 
extremity, with an nnwieltly fonn of the body generally. It is therefore 
more probable that the vertebrte were condensed as in the Elephant, and 
the neck short and thick, admitting of limited motion to the head circum- 
Stances indirectly ecuroUomtiiig tlie existence of u tnink* 

—The face Is eliort» bmud iind miissivc, to an extent not fouiifl in 
the RujQiiiantia, and soniewhat redemblini? ibat of tiic Elephant, and suita¬ 
ble for the attachment of a trunk- 

Next with rq^ar^l to tlie horns 

Tliere can be no doubt, that the two thick short and conical processes 
between the orbits, were the cores of horns, resembling Ibosc of tlie Bovine 
and Antilopinc scction.s of the Knminantia. They are smooth, and nm 
evenly into Uie brow without any burr. The horny sheaths which 
they bor*>. must have been straight, thick, and not much elongat¬ 
ed. None of tire hiconicti Rumiimntia have horns placed in the same 
way, exactly between and over the orbits: ti.ey have them more of 
less to the rear. The only ruminant which baa horns simdar in iiosi- 
tiou is the four-horned Antelope* of Hindustfin, which differs only 
in having its anterior pair of horns a little more in advance- of 
die orbits, than occurs iu dm Sivalherium. The correspondence of dm 


* TUfl rwracww of QwfiJriMniti And Chelutra of intJiori. 
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two at once snigpests tlie question, “liadilieSivntlicriu^lso two additional 
homs on the vertex ?" Tijecnmium hi the fossil 13 mutilated across at the 
vertex^ bo os to (!q>rive us of direct evidence on the |K)int, but the foJlowiug 
reasons render the supposition at least probable: 

1st,—As above stated, in the bi-cavkomed Eunduanda the osseons cores 
are placed more or less to the rear of tlic orbits. 

2d,—In such known species as liave four boms, tlie supplementary 
pair is between the orbits» and tlie normal pair well back upon the frontal. 

3d,—In the Bovine section of Eumiimntia, tlie frontal is contracted 
behind the orbits, and upwards from the contraction it is expanded again 
into two Bwcllings at the lateral angles of the vertex which nm into the 
bases of the osseous cores of the horns. This conformation does not exist 
in such of the Ruininantia as want horns or ns have them approximated on 
the brow'. It is present in the Sivathcrium. 

On either supposition, the intra-orbitary horns are a remarkable fea^" 
tiire in the fossil : and if they w'crc a soUuiry pair on the head, the sinic- 
ture, from llieir position, w^ould perhaps be more singular, ihiUi if tlicre 
had been two additiojml Iiorns behind. 

Now* to estimate the length of the deficient |>ortion of the muzzle, tmd 
the entire length of the head :— 

In most of the Ruininantia where the molars are in a contiguous unin¬ 
terrupted series, the intervtd from the first molar to the anterior Ijorder of 
the incisive Imnes is nearly equal to the space occupied by the molars ; in 
some greater, in some a Utile less, and generally the latter. In other Rumi- 
nantia such as the Camclidse, \chere the anterior molars are iiisymnietricftl 
with the others, and separateil from them by lieing placed in the middle of the 
diasteme this ratio does not hold; the space from the first molar to the mar¬ 
gin of the incisives being less than the line of molars. In the Sivatherium 
t!ie molars arc in a contiguous series, and if on this analogy we deduce the 
length of the muzzk, we get nearly 10 inches for tlie space from the first 
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molar (o tlio point of ihc iacislvfs ; and 2S.B6 iitclie^ for iUe viUole length 
of the iiead, from the border of the occipiiaJ foramen to the margin of the 
incbivcs; these dimeusiona may be a htile excessive, but we believe Ibem 
not to l>e far out, as the muxjtle would still l>e short for the width of the 
face, ill a ruminant. 

The orbits nest come to be considered. Tlie size and position of the 
eye form a distinguishing feature between the Ruminantia and the Paeliy- 
dermata. In the former it js large and full, in the latter atnaUcr and suu- 
ken; and the expression of llie face is more he,ivy in eojisc<|uence. In tlie 
Sivathcrium the orbit is considerably smaller in proportion to the size of the 
hem] than in existing ruminants. It Is also placed more forward in tlie facC) 
and lower under the level of the brow. The rim is not Tiused and promi¬ 
nent as in the RuTiiiiianiia, and the plane of it is oblique ; Uie interv*iJ be¬ 
tween the orbits at their npj^er margin lieing 19.2 indies, and at tlie lower 
1(1,2 inches. The longitudinal diameter exceeds the vertical in the ratio 
of 6 to 4 nearly, the long axis being nearly in a line from the naso-inaxil- 
lary sinus across the hind limb of tha zygomatic circle. From the above 
we infer that the eye was smaller and less prominent than in existing riimi^ 
Hants : and that the expression of the face ivas heavier and more ignoble, 
although less so than iu the Padij^ermata, excepting the horse; also Umt 
tiie direction of vision was considerably forwards as well as lateral, and that 
it was cut oiT, towards the rear* 

This closes what we have been led to infer regarding the organs of the 
head. With rcsjxict to the rest of the skeleton, w'c have ootliing to offer, as 
W'e arc not at present ixisst^ssetl of any other remains ’which we can with 
certainty refer to the Sivalberium.* Among a quantity of boneS’j' collected 
Iixmi the same neighbourhood w’ilhthe bead fossil, there are three singularly 


* Sflfl Noti! to- ptfo IV. S&c. 

t IVe noleluTP ■ very perfect coiviciil Tertebra of ti Ruminanl in oTirp<WMMloo. »hicr» moit 
liAve belonged lo on ftuUcial of proportiooi e^nol to tbot of tbo SiTolUorimn, bot fron eertoiu 
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perfect specimens of the lower portions of tfie extretoities of a large nimU 
nnnt, belonciniy to three legs of one itulividmiL They greatly cxcet!d llie 
size of any known rumitjant, and oxceptjiig the Sivnllierium Gigantenm, 
there is no other ascertained anitual of the order, in our collection, of propor¬ 
tionate size to them* We forlicar from farilier noticing them at pre^nl, as 
tiiev' apjicnr small in comparison for onr fossil i and liesides, there arc indi¬ 
cations in our collection, in teeth and other remains, of other large nmii* 
nants, different from the one wc have described. 

The form of the vertebra? and more c^speoinlly of the carpi ami tarsi, are 
points of great interest, to Ije ascertained ; as we may expect nmdilkatlous 
of the usual type adapted to the large size of the animaL Froni its bulk and 
armed head, few animals could be strong enough to contend witli it, and we 
may exi>ect ihal its extremities were constructed more to give &apj>ort, than 
for nipidity of motion. But, in the rich harvest wliich we still hope to reap 
in the valleys of Uie 3/arA’awrfo, it is probable that specimens to illustnite 
the greater part of the osteology of the Sivathcrium will at no very distant 
period Ik? found* 

The structure of the teeth suggests an idea rtgardlug the peculiarities of 
the lierhlvorona hfthita of the aniiiiul* In Uic descripiiou it was noticed that the 
inner central plate of enamel ran in a dexuous Bweep. soniewliat resembling 
whut is seen in the Elasmothcrium, an arnwgcmcnl evidently iiitetideil to 
increase the grinding power of the teeth* It may hence bc itjRrrcd, that 
the food of the Sivalhcrium was less herbaeeona than that of existing 
horned mmiimnts, and derived from leaves ami twigs: or that as in the 
horse, the food wiis more completely masticated, the digestive organs leas 
compltcated, the body Icbs bulky, and the necessity of regurgitation from 
the stomach less marked than in the present Humimiiitia* 


oliaraoierv, wo nro iactlbbtli 19 ttunl it 11 Ahi'SU t 43 f fOflic uLlicr ^iganljo lipeciPB ot Ruini- 

nani, of tho exiil&DCD of wlihh wd tia.Te already b loloratila eorUicLy, Of tlie axtstatico of lUa 
Elk, aod a of Caatehiler, Lieut* Baker of tlie Engiuctra boi dicwu uls amplo proof. 
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TJie following? diniejisions coDtrastcd witli Ibose of ihe Elepliniit and 
RUinoceroSi will aU'ord a tolerably accurate idea, of tiie size of the Siva- 
tberiumf TJiey are characteristic alUiough not niumerous :— 


Etfjthantm SivathtTium* RhijUfixtvt^ 
From IDArgin of foramen magnutu tjD (lift (irftt mobr, . * inch. ia.D& iuoh. ^4.0 Inch. 


GrciitASl iridlL of cramits), *... 

Do, dff. fuce lietireoD Ifac niLlsr bnBoi,., 

Greaceit deplU of llie skull,-' " .. 

i » p 4 18. & 

4 ,*. i 7 .ao 

^,0 

13,0 

'i ^ 

D.30 

ll.OA 

9.(3 

^IlUr^ JOv 4 m4- u * * *v ■ V p V 

4 ^.4 

l.s 



Arorajfo of tlio above, ^-. 


la.aa 

lO.^I 

If the view w'bicli we have taken of the fossil be correct, 

the Sivathe 


rliini was a very remarkable ajiimal, and it tills up an Imtmrtnni blank in the 
intcn'al between the Rumiiiaiitia ami PaebyikTmata. '^hat it was a rumU 
nauir tlic teeth and hems most clearly establish ; and the structure wbicJi 
wc have inferred of the upper lip, tlie osteology of tlie face, and tiic size 
and position of the orbit, approximate it to the Paebydennata* The circum' 
stance of any thing upproachlng a proboscis is so abiiortnal for a ruminant^ 
that at tile first view, it might raise a doubt, regarding ihe correctness of 
the ordinal position assigned to the fossil: but when we imiuire further, 
ibe difficulty ceases. 

In the Pachydermata, there are genera with a trunk, and otlicrs with¬ 
out a trace of it, TJiis orgtm is therefore not csseutial to lie constitiitioii 
of the order, but accidental to the ifizo of the head, or habits of the animal 
iu certain genera. Thus in the Elepbaut, nature has given a short neck 
to support tlic huge head, the enormous tusks and llie large grinding 
apimratus of the animal; and by such au arrangement, tlie construction of 
the rest of the frame is saved from the disturbance which n long neck would 
have entailed. Tint as the lever of the head became shortened, some oUier 
method of reaching its food became necessary \ and a trunk w'as appended to 
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the mouth. We have only to apply analo^ious conditions to a ruminant, ami a 
trunk is equally required. In fact, tlie Camel exhibits a rudimentary form 
of thisoi^D, under difleretit rircumstoucca. ^ The upper lip is deft ; each 
of the dirisions if separately^ moveable and extensible, so as to be an excellent 
organ of touch. 

Tlie fossil was discovcrctl near the j^Inrkawia river, in one of the 
small valleys which stretch between the Kyarda-tkht and the valley of Pin- 
j6r in the Sivdiik or Sub^himalayan lielt of hilts, associated with hones of 
the fossil Elephant, Mastodon, Bhinoccros, Uippopotamus, &c. So fur as 
our researches yet go, the Sivatherium was not numerous. Compared with 
the Mastodon and UippopotamusT f-f/« SwdiensiSf Nobis, a new species 
characterized by having six incisors in either jaw) it w as v^ry rare. 


Northern Dodh, September 15, 1835. 





II. 


NOTE 

ON THE 

FOSSIL CROCODILE, 

OF TUe 

SIVALIK HILLS. 


Bv Caitmn P. T, CAUTLEY, 

SuprriHtfndfnt, Canal* 


Of the skulls of the existing Crocodile from which the tneasuremeitts 
accompanying this note have been taken, one belongs to an animal 7 feet 
long of which we have the perfect skeleton ; and tlie other was stated by 
the person from whom it woa procured, to have belonged to an animal of 
12 feet: wc ha ye a correction however in tJie smaller spcciinen, which 
was carefully measured ; and taking this as a type, the animals being of the 
same species (C, Ittporcatus^ Cuvier), a mean of four measurements gives 
us a length of inches, or 11 feet ^0*) inehes, for the latter. In fixing 

this specimen as belonging to an animal of 11 feet, we shall not therefore 
be far from the trutli. 

There is so much difference in ilic few comparative measurements that 
we have been able to obtain of the fossil, witli these two skulls, that it is 
hardly possible to toko any proportion of tlic existing animal as a guide to 
that of the fossil: the meaeurementa taken separately would in some caiies 
reduce our fossil to that of an animal of 11 feci, with distinct ocular proof 
to the coutrary ; in others the fossil animal would be 17 feet long, which 

G 
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may probabJy be soniew^here near the nctnnl size: while an assnmptioa 
of 20 feet would be extending^ the dimensions to their utmost liiiiit» our 
estimate being guided by the proportions of the spteieJ now exisling in our 
rivers. 

TJio fossils from which the tneasureinents were tnkon, consist of two 
vorj^ perfect fragments ; firsts the anterior portion of the skull of a laige and 
adult aoimah the iwsierior part from tlio palatal sinus being w'antiiig; in 
this the front of the lower jaw' consisting of the left dentai from the Isl to tlie 
8th tooth, and of the right from the lat to the 4th is fixed—the fragments of 
the upper and lower jaw being united : a point proving that some at least 
of these remains were inhumed before tlie disintcgiution of the museies and 
integument connecting them ; and secondly, tlie posterior part of the skull, 
from the occipital to the front of the orbits, of an adult but of a smaller 
animal than the preceding. 

The 4th tootli in each side of the lower jaw being received into a 
groove into the upper—the form and size of tlic cranial foramina, together 
with those of the protuberances and indentations of the muzzle, place our 
fossil amongst the true Crocodiles, the species being niikii to Cuviek's 
J iiporratws, or the Crocoilile, “ a deux arrku^** now* existing in these rivers. 

The following measurements will facilitate the reference to Cuvier^s 
O ssemens fossiles; and be perhaps of still further use in providing the 
means for general reference on points relating to the existing Crocodile. 


iff SkuU^itpptr jatv^ 
Hkm&irr of iffth tlO. 


Length from point of mnExIft in prwterloT 

ty or minnn of occLpiikl uamlyle,.,, 
Bread Ui on iho lemponi Evonca ui tJia articuliiUod 
«ilh tower jaw, . 

DUki between ihe most promiaont {Kituu nf tlie 

alveoii of the lAtli tooth,.,*,... .. 

Lino bclwecn diUo dilta lOlJi diilo, 

Ditto beiweeti ditto dittn 4lli diiio, 

Lriipih ttf ihiertnasiillttriea on taturc Uclow,.,., 
Ditto of unxilliiriei ditto,. 


Crocodiic> 


1 i F(ti hrtff. 

7 Ftti iortg. 

FoniL 

fnehrg. 

Meim. 

tneka. 

Metnu 

inchet. 

Lve/rtJb 

na 

0,435 

11.3 

0.200 


_ 


0.284 

0.7 

0.170 

— 

' ■ — 

e.i 

0.208 

8.0 

0,120 i 

.— _ 

_ 

0.7 

0.170 

4,2 

0.107 

0.2 

0,234 

-t.7 

O.tlO 

2.7 

0.0(111 , 

lE.O 

0.152 

3,2 

0.0005 

3.45 

0.0U2 

4,3 

o.too 

3.0 

0.000 1 

2.4 

0.000 1 

3.S 

0.000 



























OF TJIF SIVA UK HILLS. 


27 


*/ Cranium^viiper jaw— 


Exhiiag Crocodiir- 


Lrngtb of palatine tionta on ntQm below,*. ,,4. 

Ditto of sphenoitl jiuo,-.**»*** *» 

ExlrcDie breadth acro*a the pterygoid apopbjM* 

of apLen0i.1l, ... . . 

Length from point of biiljijiIo ta anterior of orUU 
Ditto ditto to ditto of iBchryioal bone, 
Dread lb of ibt frontai buae od it* juiiclioji wilb 
lacbryPiaL -****■■ + .***.* *■■■■. 

Ditto on ibe poetorior frontah at Uieir junction 
uilh ibo mailoid bones, 

Length of external nostril or nojal nperture, .* 
Breadtb of clilio ^litto, + 

Length of erotapliilo foramina or Unwfi bnunded 
by the poster, frontal, mnetoid and parietul 
bones. 

Breadth of ditto ditto ditto ditto,...* 
Breadth of occipital condyle^ 

Ditto of occipiltl foramen, ...... ........... 

De ptli of d itto....... 

Diameter of 4 th tooth upper Jaw at its ajveolus. 
Ditto tOtli ditto ditto....... 

Length from point of tnuxile iv maxihary^ extre- 
niity of palaliu^ hone..................... 

Brcadlli of inlcroiAxillories on anture : i. e. be¬ 
tween finsol upcrtune ami poinl of muyjtle,,, *. 
Width between grooves on upper Jaw for receii-j 
ing the 4 Lb lower teeth, .............. ... 

IjnttT jaw—tertk 30 . 

Length from mniusle to pculerior extremity of 
articular b^jnr. ... 

Extremn breadth at ilie articular bone,........ 

Breadth at the oval aperture formed by tlie June- 
tion of the three hones, ■.. ...«.* «**..■ 
Greatest depth of Jaw. 

Length of syiapbisis. .. 

Depth of Jaw between 0th am! Dtb Kroih....... 

Length of oral aperture at the posterior extremi- 
tv of dental bone, 

Depth of ilUto diuo, 

DisUnoe between posterior extremity of oval 
aperture and posterior extremity of attwnJsr 
bone, 


Foiail. 


1 1 Feet iimg. 

7 Feet 


yjicAcr. 

3Ietrcs. 

htkrtu 



HfJrrt. 


0.142 

3.7 

0.003 



a.4 

D.OBU 

1.75 

0,044 




0.102 

4.4 

0.112 



n.4 

0.200 

7,3 

O.lfMi 



0.4 

0.211 

5.5 

O.Mtl 



l.t> 

0.040 

LI 

0,027 




0,tl5 

ao 

0.073 ! 



2.05 

0.052 

1.40 

0.O35 

3.1 

0.070 

t.7 

0-040 

0.05 

o,eii 

2.0 

0,070 

1 

L3 

0.032 

0,00 

0.032 



0.0 

0.022 

0,70 

o.on 



%M 

0 032 

0.00 

0.032 



0.0 

0.022 

0,70 

0,017 



0.05 

U.OJO 

0.45 

0.013 



0.5 

0 1-20 

0.30 

0.003 

1.0 

0.020 

0.05 

0.021 

0,42 

o.loe 

1.15 

0.020 

7.05 

0J80 

4.0 

0,122 

7.0 

0.20 

1,7 

0-043 

i 1.1 

0.{t27 

3,0 

5.100 

3.35 

0.10 

2,35 

0.000 


0.133 

21.5 

0.548 

14.2 

0-30 



10.0 

0.254 

0.3 

o.io 



11,7 

0-200 

7.1 

0.18 



3.5 

0.080 

2.3 

0,050 



2.05 

0.074 

LB 

0.043 

2,0 

0,073 

1.55 

0.030 

0,0 

0,022 



1.05 

0.04fl 

1-1 

0,027 



l.iO 

0.027 

0.5 

0,120 



fl,55 

0.107 

■1.0 

0,102 




Tram Ujc sutures boing obliterated on the upper nigged Furface of the 
fossil, the junction of the lachrymal and anterior frontal on Ihe maxillary 























































28 NOTE ON THE FOSSIL CROCODILE 

bone U not observable, and as tliis is one of tlie points upon whicli die 
Cayman and Crocodile differ, it is porbaps to be regrcttesl that this mast 
remam at present doubtful; for aldiough die rhanicters aliovc given dis¬ 
tinguish the fossd froiii die Cayman, the bluntness of the tnujtzle and the 

proportions of the bones of the head do. in some respects, assimilate it with 
tile latter sub-genus* 

On the lower stnoodt surface the sutures are well defined, and it is on 
this measurement dmt we observe the remarkable distiucdoti between the 
existing and the fossil animal: the shortness of die maxillary hones and 
die length of the intermaxillarics, including the nasal aperture, is n jieculi- 
arity that will he obsen'eil in the table of measiireincnts, tlie former 
(in^illary) in the existing animal being to the latter (intermaxillary) as 
3.9 is to 3.4. In the fossil as 3.8 is to 4.3. The length of the maxillary 
bones on the lower suture, or the space separating the palatine from the 
mlermaxillaries. being rather greater in the existing animal of II feet tlmii 
m the fossil. The comparative measurement from the point of the muzzle 
to the maxillary extremity of the palatine Irone, together wldi tliose across 
the scuU at tlie 10th anil 4lh teeth, will i«int out in a still clearer way 
the bluntness and breadth of the muzzle of the fossil animal. By the ex¬ 
tension of the intermaxillarics and the great length of die connecting suture 
between the point of die muzzle and the nasal aperture, this aperture is 
thrown further back, so that a fine drawn transversely throngb the grooves 
for receiving die 4th lower teeth, (which in the existing animal would cut 
die extremity,) in the fossil, passes through the centre or lulJier 

in front of tlie cemrt of the naeal aperture. 

The skulls of the true Crocodile and Cayman differ in the following 
points. 1. Thai of the Cayman is less oblong, shorter, and flatter at the 
muzzle. 2. The 4di tooth of the lower jaw entem into a hole in the upper, 
instead of a groove as in the true Crocodile, 3. They differ in the number 
of teeth, 4. The enmiaJ foramina bounded by the posterior, frontal, mas¬ 
toid and parietal bones, ate smaller, and sometimes altogether wanting in 
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the Cayman. 5, Tin? lachrjTiial and anterior frontal bones deeend lower 
the Crocodilefl tliim in (be Caymans. tL Ju the Cayman a part of the 
vomer is visible in tlie palate between the maxillaries and inter max diaries. 
7. Tbe palatine Iwnes advance more in the pidate and are wider in front 
iu die same animal. 8. Tlie ijosterior nostrils ore wider than they n/e long. 

With regard to the cranial foramina of the fosslb and their proportion 
relatively to the snrroiinding bones, we arc enabled, by having in our jms- 
gessiou a very perfect fragment of the occipital region and that portion of 
the skull bounded by tlie orbits, to give the comparative mensuremems 
here also ; noting Umt tills fossil is a portion of the skull of on animal of 
much smaller dimensions dian that from which tlic former mcasiirerocnls 

were taken. 


Lcn{;l1i of croliphite foraminii* *.. 

JtrcMlth of ditto, **...* 

BrcBfhli of iho fioaUl bone on iu jttoction wiib 

lacbrymeL —... 

Diito OD pwterioT fronulft rI ihcir juaciion wnh 
niaitoici bonei, 

Breiddi of occipital condyle, ... 

Ditto of occipitnl foramen,.,** 

Depth of ditto, y * -*■■ *^ 


Exitiijtff CrocodiVf. 

Fomt 

Crveodiir- 

11 Feit huff. 

7 Fttt 

tfmff. 1 


Milrtt. 

luekct. 

fflrlrtM, 

Itmktt. 

Mhrttr 

1.30 

0,032 

0.0 

0.022 

1.40 

0 030 


0.022 

0.70 

0.017 

I.O 

-0.020 

l.D 

0.018 

lA 

0.027 ' 

2.1 

0.043 


0.114 

3.0 

0.070 

4.84 

0,122 

1.3 

0.032 

0.0 

0,022 

L20 

0.031 

o.a 

0.022 

0.7 

0.017 

0.00 

0.022 

0.fl& 

0.010 

0.44 

1 0.012 

0.00 

0.01§ 


It will be observed fiv>m the aliovc that the fossil and the existing 
animal of 11 feel very closely correspond in dimensions, althoagh the cro- 
tapliitc foramina are rather larger, and the width of the hones in their 
neighbourhooil greater in the fossil than in the existing one. This propor¬ 
tional excess of breadth however, is not so striking as in the measuremenW 
of the muizic before given ; altliougii it stiU bears us out in the general ex- 

piiudod (limensionf of die fotisil animaL 

Of the lower jaw the only comparatite mcasuremcnl llmt our 

diflcoveries have enabled us io make, is of a small tuition of ibe anterior 
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MtTemily, sliewliiji an estramcconlrnclion and narrowness of the ay inptiisig; 
that of the fossil facing nclually h>ss than that of (he existing 11 feet Cro¬ 
codile. The form of the suture is siinilar in each, and the intcrnul process 
«]nany wdl 

Further than from an inspcctmn of the plates and description of the 
varieties of the Cayman nnd Crocodile, in the 5th volume of the Ossemens 
Fossiles. 1 am unacquainted witli the form of any other head than tlialof 
the Crocodile which inhabits the Ganges and Jiimua rivers in this part of 
India, and presume that I am correct in placing onr existing animal 
amongst the Crocodiles “adeux arrdtes.” The peculiarities of theskalls in 


my possession resemble those of this species, altliough there is a point 
relating to the ridges, which may as well be noted, more especially as the 
same feature is most prominently tnarke.! in the fossil, thereby BBsimi- 
lating our existing and fossil mninal still closer to each otlier. 

The ridges (in C. JJipoi-catut) are described as “ prucccding from the 
" anterior angle of the orbit and descending in almost a parallel line along 
" the muzzle, and gradually disappearing." In botli the fossil and existing 
speeimeiis now under description the above note applies distinctly, with 
this exception, that the ridges partially disappear at a point hidfwayon 
the nasal bones, from whence they strike off in an oblique direction right 
and left towards the alveoU ol the imh tooth, tin's oblique ridge shewing 
itself as prominently as that at the anterior angle of the orbit. 

Tlierc is a general resemblance between die fossil and the head of the 
existing Crocodile which is striking. The rugosities and position of inequa¬ 
lities on the upper surface closely corresimnd; the cranial foramina, the 
iiuinlwr of teeth, the foramina in the upper intermaxillary bones for receiv¬ 
ing the two front teeth of the lower jaw. the grooves for the 4th teeth of 
the lowvu: jaw, ami the general form of ,he imsal aperture, are features 
mmilar in both. IVe m.ay therefore fairly eoneludo from analogy that the 
Crm oddc now found fossil in the upper strata of the Siv*liks. is of a spe- 
eiesclosely allied to thepiescnt one. with the simple difference of possessing 
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greater width in its proix>nion»i t in which ticw wc must he tiatisfted witJi 
cRtaliliahing it as a fossil variety of the C. Biporcuius of Cuviee and the 
C* Porosus of ScHKEioeit. 

Ill taking the numerical proportion, of the fossila already found as a 
guide to that of the animals existing on this tract previous to the upheave- 
inenl of the line of txnmtry, it would appear that tlie Mastodon and 
ELepliant were the most numerous. % Ruminants. 3, Hippopotauius of ^ 
varieties, the largest of whieii with six incisors, He Sivnkmis, is in the 
greatest proi>ortion. 4. Crocodile, GlmriM, and Tortoise 5, Rhiaoceroa. Hog, 

and Horse. <1, Carnivora. 7, Fish. 

The remains of Saurian animuls, although standing high on tliis list, 
consist chiefly of fragments of the osseous plates of flic neck, vertehrse, 
detnehed teeth, urllculating extremities of bones of the arms and legs, as 
well as other portions of the skeleton ; wliile portions of the head have been 
nirely found. Those referred to in this note are very perfect! others are 
cruahed and distorted ; but the leading ditrereuces which have been advert¬ 
ed to, are fairly marked in all tliose that have come under my observation. 

There appear« to he a local disposition in flio deposits of iliese remains 
as would lie natural to expect on a varic?d surface of plain, forest, and 
marsh. Tlie Mastodons, Elepliants, &c., in great abundance at some points, 
give place to the Hipiwpotanu and Saurian reptiles iu others. At many 
places the latter, with the Tortoise, arc totally wanting ; at others, as in a 
stratum of an imiiure marie attached to tJm upper scries where fresh water 
shells (chiefly Uko the imio of the present day) were fouuil iii great 
abundance, nearly the whole of the remains accompanying them were those 
of the Crocodile and Ghariill. In considering the length of the fossil species 
we see no signs of any thing beyond that of the animal now existing. 
The largest remain in our possession is a vertebra which is one tliird larger 
than that figured in flit London Geological Society's Transuctions amongst 
the Ava fossils, and dcscrilied as the remain of an enonuous animal i llie 
vertebra aboveuientiaued U either one of the dorsal or lumhur, but the 
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processes are broken atnl iinperfeet; tlie dbuensions ol' the barrel or cylin¬ 
der are as follows; 


The meoMurrmt^Hii of tke arrf Lnmhnr IVr/rim of lAe 
rxUtin^ Crocodilt ore ktrt gitum. 
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Large as the fossil may appear, the animal to which it belonged did 
not in all prol>ability exceed 23 feet in lengtii—whereas tlie (jangetio 
Crocodile of Uie present day is said to arrive at the cnonnous Icngtli of 
30 feet, and in tlic pages of the CaJciUta Joumalt an animal of 20 feet 
long is recorded as having been killed by a gentleman of the Civil Sen*ice, 
(I believe) now residmg in Calcutta* 


T If E FOSSIL G IJ A R I A L 

OF THE 

SIVALIK HILLS. 


Amongst the numerous remains of tJic Crocodilidean San nans which have 
been found in such abundance from the oolite up to the more recent strata, 
it would appear tliat the greatest proportion has been allied to the GhariM,'^ 
and Llint the existing Crocodile and Cayman have been almost without 


* Tlie Freueb modt of wriling thh word, GaHdK opucin to Jjare wginjited in amitread- 
ingof dio iDaaaftcripl of aamo nitaralist ; lbs rand p boing acariy »iinilar ia form. Aa Ghitridi 
h tlio oorrcct uaUfo name, there «Mni »o rewa for perpcOwiing Ihe muaoroer.-SEC. 
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their prototypes. It is only In the strata above ttie clmlk* at MontTnartre, 
and the fresli water formation at Argentoa where reiiiaiiia liave been foand* 
which were considered by Covier as ap]>crtaiuuig to the latter siibgeocra; 
ill these strata however the renialns of animals of this description arc scarce, 
and ill those still more suiieriicial abounding in the remains of the lai^c.r 
mammalia, in Mastodons, UipjMUKitaini, &c., where we might naturally 
expect to find the Crocodile, the remains of this family have hardly I 
l^eHevc been found at all. 

Of the fossil Crocodile btouglit by CaAwt'oitn and Walltch from Ava, 
and figtireil in the London Geological Soctety^s Tniusactions, the drawings 
shew a much nearer approach to the living congenem, than had, up to tlie 
period of that discovery, lieeu found ; and although we arc unacquainted w4th 
the geology of the eouniry from which they were broiiglit, tlie new varielies of 
the Mastodons, which appear to be common both to tlie SivfiUks and the 
Irraw'uddi deposits, may establish an identity between the two formations. 

In the Siviiliks w'e have upheaved alluviuiii; or debris from tlie great 
. Himfilayas upheaved at a considerable angle; at those [mints especially be* 
tween tlic Jumna and Ganges rivers where the shingle and sand arc the most 
developed, their appearance is similar to wlmt w^e might imagine the beds of 
the present rivers to exhibit, were they to undergo n similar convuluion- The 
presence of the fossils lias not been satisfactorily determined on the line 
bctw'ecu the Jumna and Gauges \ those that have been already collected in 
such great abundance are froai the prolongation of the same line bctw'cen 
the Sutlej and the Jumna rivers. Up to the present time tliey have gene* 
rally been collecletl from the slojics of the mountains, slip?, water courses, 
&c. The}' have been dug out near the village of Deoni in tlie Nfihan Raja s 
leiTJtory, but at this spot the position, of tiio stratum from which they 
were excavated, was not satisfactorily determined. In the Ambivalla Pass 


• ta ihe LandoD eby iho rtniain]! of oilhcr iLe triifl Crocodile or Caynmo with ibe con- 
cavo-cooToiL TBrtcbfi are fliiiil to hava been found, lUa ippciei atlied ta C. d mtarmt "ifVr 
tide ParlinioD InC Org. Hem. p. 3 G 7 , and ftlfo ihc bead of an Alligator in Iho London olay 
of lUo Ule of Sbeppey, found in 103 ^ 

I 
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howeTnr vre liad the Rutisfaciion of finding n large fragment of bone in situ, 
in a stratum of sand stone roek, in tke face of a clj(f, termioaiing one of 
those tortuous little streams that drain the steep slopes of the inouniain* 
info the main channel. The sand stone stratum in which this was found 
was incllnctl as usual in an angle of from to 30®^—and the position of 
the fossil was perhaps 600 feet from the bed of the main river. In the 
present state of the enquiry this fact is inCerestingT for it appears that in the 
manv slips that have been visited and most carelully exaniinedt no fossils 
liave been found aetually in the rock, with tJie exception of the instances 
above nieutioned. The fossils arc evidently not conliued to the simd-stone j 
the clays and clayey conglomcmtes have tlicir proportion also. 

Of the Crocodile of these strata 1 have attempted in the preceding 
section in shew as far ns measureinents and my limited means jmlrtt oiii^ 
that the main difference between the fossil and the existing animal of the 
present rivers is in the breadth ; a difference that might tend to an opinion 
of its being allied to the Cayman* did not other more distinct characters 
separate it at once from that suhgenus. In the CrAftri^f now' under review 
I am unable to recognize any difference from the living anitual; and there 
are certain pcculiatiiies about the external surface of the skull of the exist- 
ing (r/utndf, in slight indentations and rugosities, which are singtdarly 
coincident with the fossil. The following nieasuremcnts ore taken from two 
recent skulls, one of an animal 10 feet 5 inches long* and the other 8 feet 
8 inches long r —the measurements of the fossil, from a very perfc?et skull 
with tho lieak broken off, which is evidently the remain of a large animaL 
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3^ NOTE ON THE FOSSIL GLIA RIAL 

This fossil is water worn, and some of the j>rojecljng boiTes, especlaHy 
of iJie sphenoid^ are imitilatwl at the extremities ; but tlie general chanictcr 
of tlie head, and the form and posilion of llie foramina, appear to cor¬ 
respond completely with that of tfie existing Ghandi<. 

There is no approaeli to any of the pecuUarilifPS pointed out by Cevi^n 
in tlic Caen and other fossils. On the upjier surface we have, in the frontal, 
the same concavity between the orbits; the same form of the crotapJiite 
foramina, with the parietal surface between them of tlie same comparative 
width; the posterior frontal separating tlie orbit from the crotaplute fora¬ 
mina corresponds; the form of the mastoid bones boili in themselves and 
at their articulation >vith the apophysis of the os tympmit, strictly agree 
witii the existing G/tariAf of the present rivers.—The same may be said of 
the lateral and lower faces, in the external widening out of the pterygoid 
a|}ophyses, in the silualion of the hinder nasal fossa; the ekvation of the 
orbital edge of the pyal; a^itli the deep emorginatioii, the form and propor¬ 
tions of (he jugal; with the temporal fossa, and the sharp elongated inter¬ 
nal process of the sqimnions Ijone: the form of the palatine holes, and 
the relative sitnatinn of the teeth to these holes, are points all of which 
agree with the living animal I 

Tlie animal to wliich this fossil lielonged was not quite 20 feet long— 
the complete head from the tip of the muzzle to the posterior Tnatgin of the 
occipital condyle being about 47 inches. The moajaurcmcuts which I have 
made of the existing GJiaridl shew the proportion of tfie head to the length 
of animal as 1 to 6. 

Tlie following measurements of anoUier fragment, consisting of the 
anterior extremity of the l>eak or muzzle of the upper jaw will still fartlicr 
go to establish llic resemblance. 
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Tlic nlwve Is tlie remain of a smaller nniraal than the former otie» 
showing the alveoli and some of tlie teetli^ as far back as tlie lOtli^ on each 
side of the mnxillarieSp A more perfect resomblancc to the Hying animal 
than this con Id not \vg 11 ho conceived; and it moreover cstabJishes^ in the 
absence of a couiiected beak and skull, that the fossil animal had pre- 
ciscly the same number of teeth witli the living species. The suture con¬ 
necting the intetmaxillaries w'ilh the maxillarics is fortunately strongly 
marked in the fossil; the posterior point of the suture occurring opposite 
the 9ih tooth* exactly as it does in the existing animal. The teeth, the form 
of anterior extremity of muxzle, the outer nasal aj>ertnre, with tlie lower 
in del lint ions, correspond iu every way; and, to descend still further to 
niinutifB, at the commencement of the suture connecting the Intennaxil- 
luries und maxillanes, at a point in the former bone immediately in front 
of the tJth tooth is a small hollow or indentation : tins hollow exists in tlie 
same situation and bears the same form in our fossil G/turiM, 

Of tlie lower jnw we have only an imperfect fragment of lire two 
branches connected at the commencement of the symphisis i—froiu the 
extreme hardness of the crj^stalliue rock in wliich it is imbeilded, w'e are 
unable to see further than that the angle of these branches corresponds w ith 
the existing animal, a point however which is proved by the fragments of 
skull which are in our possession, and which, imjmrfect as they are at the 
muzzle extremity, shew disliuctly the commencement of tJiat tapering tonn 
which is peculiar to the Gfmridl of the present rivers. 

In volume 5, of die Ossemens Fosailes, Cevieu, in recapitulating the 
peculiarities and differences between the Croecsliles and OkuKiulSf says of 
the latter “ Les pterygoidiens fomieiit au dessus des palatins des esp^-ces 
de grosses vessies renfllses et ovales de la gi'osscur d uu eeuf de poule, 
** an lieu d'ltne simple voute eyliiidrique copamc dans les Crocodiles et les 
Caimans, &c,,” an<l then " Je u ui point observe cette vessie dans le 
“ petit Gavidi, mais je suppose d'aufant plus qu'elle est uu produit de 1 age 
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« quo; Ua«» les viei.x Crocodiles dcs It.dcs, «t cndroil cst bcnucoup plus 
« renflii qut dana lea jeuoea." 

These deini-cylindrioul flweUings are highly developed in die 10 feet 
5 inches specimen of Avhich the measureracnts have been given ; whercaa in 
the smaller and younger aniami measuring b feet 8 inches, there is no 
appearance of them ; the sphenoid portion lying under the palatine and 
extending up to the anterior frontars apophysist iit a fiat unindated lami- 
nrited bone. From the little difference that exists between the bones of the 
aftan&l and of the Crocodile, we are unable to separate the remains of one 
from those of the other ; a great cpmntity have been found, teeth, osseous 
plates, ribs, vertebrm, &c., the latter, liaving the coucavo-convex body, 
and the sacral vertebra-, witli their inuisverse processes compressetl aud 
cylindrical, agree in every respect with the existing animal. 

Northern I}o{ib, October I, 1635. 


Plil«i II* anJ III., Udiogmplujd iqbsuqupotly io ihe printing of lUe abore description, 
illiulratc ibo .AnUioj-’ii obacrratioDi on Uio coropnriaon of ihe fouil wilb (be cstating spccica of 
Crpcodtfe and GAoridt* The neceiwry cxplanationa are given on the Plates, Sbc, 
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From the abundant reroaiDs'bf this genus that have procured from 
the Siv&Uks, and particularly the perft'cl specimens now in our own i>os- 
session, we are at no loss in recognizing the diameters wliicU distinguish 
tlieSiT^dik species so remarkably not only from the existing Hippopolaiiju^ 
of Africa, but also from the fossil species hitherto found and dcscribctl. 

' The great point of peculiarity is, tlmt the SivAlik fossil has six inci¬ 

sors of ttdmmctcr peculiar to itself, independent of the form of cranium 

which difters very materially from other varieties. The numeroua frag¬ 
ments in our collection enable the proportions of the bones of the head 
^ and face to be very tolerably ascertaiaed; and these, added to three nearly 
^ entire skulls, one of wbkh k that of an animal just approaching adult, 

, and the other two of a more advanced age, are so perfect as to leave 
^ > no doubt of the characteristic distinctions of one or more new species. 







40 
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To tbe fossil variety now to be described, we propose the name -SVi’rf- 
Icitsis, a name so far applicable as attacbing it to its locality and com¬ 
memorating tbe region in which its remains have been scattered in such 
profnsiou. 

In tbe African Hippopotamns dgnrcd by Covier and so fully described 
in the first volume of the Osscineiis FossQes, we find tiie incisors consisting of 
four slightly curved teeth in tlie upper, nnd in the lower jaw four straight 
teeth projecting forwards at an obtuse angle with the plane of the grinding 
surface, the two centre ones being of considerably larger proportions than the 
others, and being formidable weapons eillier for tearing tbe roots and weeds 
from wliicli tbe animal derives its nourishment or for defence. In the 
fossil Hippopotamus before ns these large and powerful teeth are replaced 
by others of a smaller size but in a greater number, there being no less 
than six, those in tbe upper jaw being slightly curved downwards, and 
those in the lower projecting forwards ; the diameter of these teeth, which 
are cylinders with truncated ends, is less in tlie upper than in the lower 
jaw, and the centrical teeth may be considered as being in some degree 
larger than those on the right and left. When we advert to the uses to 
which the incisive teeth of this unvrieldy animal are uppHeJ, the means 
j of tearing up the food, and the sieve to cleanse that food afterwards we 
see in this form of tootii, and this arrangement of the muzzle an adaptn- 
tlori to the wants as perfect as, although for defence less pow'crful than, in 
the existing fl()ccies. Willi the six incisors our fossil animal has the canine 
teeth of the upiier jaw with a uniform outline in transverse section, whilst 


* Vi Jo /4nro(prof. Grant's Lcptura, 
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that of the lower jaw is pyriform or pear shaped. The molars resemble 
those of the existing speelcs, and are numerically the same» the first milk 
or deddnous tooth which, ag iu the Horsci falls and is not again replaced, 
is here also conspicuous. 

In proceeding to a comparison between the fossil head and that of (he 
Cape Hippopotamus, we are at once struck with the position of the orbit 
of die SivtiUk fossik View ing it in profile, the orbit is considerably more 
advanced and the general contour of the head tliereby modified ;—taking 
a measurement from the pofilcrior extremity of the occipital condyle, to the 
onterJer ridge of the orbit, and from that point to the front of llie muzzle, 
wc have in the existing ni:ii[nat n proportion of 3 to 3 and in the fossil 
9 to 13^, giving to the orbit of the latter a more cenLrical position on the 
face I tills peculiarity lends to the muzzle and the zygomatic arch being 
separated by a hollow' mucli more abrupt and mticU shorter on its tmlero- 
posterior line than in the Cape Hippopotamus, The anterior termination 
of the zygomatic arch on the malar angle is more acute, and t!ie general 
form of this arch more promiiienL The temporal fossie are longer, and 
the temporal apophysis in its descent to join the malar bone is slightly 
inclined forwards, placing the posterior angle of the zygomatic arch in a 
more advanced position and more in front of liic occipital surface than in 
the existing onimuL The occipital crest is also more elevated, and the 
general appearance differs, ow'ing to this position of the orbit; which, m 
w'ill bo uatumlly concluded, loads to a dilicront proportion in the bones of 
the head ; those of the cranium being lengtltenod, wliilst those of ihe face 
are shortened in proportion respectively. In the suture separating the 
temporal apophysis from the jugal, we see Uio same direction and incllua* 
tion as iu the existing animal. 


4-2 KOTE ON THE FOSSIL HIPPOPOTAMUS 

We win liere introduce llic table of measurements in juxtaposition 
with Cuvier's of the Hippopotamus of the Cape, ami of ihc European fossil. 
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Tlie Sivitlik Tossli noted as No. 1 is a perfect skull witli tlie esception 
of the incisive boneSj anil fortunately exliibils the sutures on the uiii>er 
surface ; a second stiecimen consisting of the occipital and parietal regions 
witli the fronUil as far forward as the front of the orblhj | and a third frag¬ 
ment consisting of the incisive bones and teeth wUh the anterior extremity 
of the nasals and maxillarics^ are those from which we draw a comparison 
on the hones on the upper and lower surface^ and on the form and position of 
the molars. 

On the upper surface of the fossil the chaffron instead of running in a 
flat line sliglitly concave as in the existing animal, is coasidcrably depressed 
in the region between the orbits^ the superior ridges of which are derated in 
proportion, and stand considerably forward on the cranium. From the remarks 
on the elongated form of the tc?mpornl fossa it may J>e hardly necessary to 
advert to the similar extension of the sagittal crestj which is proportionally 
longer, and more marked, with a greater deration at its junction with tlie 
occipital. The broken and fractured boundaries of the nasal aperture in all 
onr si>cciincns of skulls, will not admit of our measurements extending to tlmt 
point, but we are able from n fragnient aUove referred to, containing the 
incisive bones and nasal npertnre, to note, that the nasal Ikuics arc advaiic- 
eil as far forward as those in the living animal, so that a straight line tonehes 
their anterior extremities drawn from the front of the canine alveolus on one 
side to that on the other. The nasal bones do not expand so much towards 
the rear as in the existing Hippopotamus, and that part connected witli the 
frontal is more blunt and rounded; the distance between the nasal bone ond 
the orbit and the lachrymal juncture is comparatively larger. The lacrymals 
descend upon the jugal much the same as in the existing animal, but they 
appear to advance consnlerabl}'' more forward on the face, the anterior extre¬ 
mity in conjunction witli the nasal and maxillary l>eirig exactly over the 
last vicarious molar, whereas that flgured by CuviKU represents tliis |>oinins 
over the second true molar. The snborbitary foramen is also more advanced 
and the hollow m which it is situated, formed by the bulge of the jugal and 
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canine alveolus. U as we before remarked more abrupt. The fipire of the 
muzzle is very simifor to the African Yoriety, wiUi a Diodification tti tho 
form of the iiicisivcs adaptetl to tlic particular form of the teeth. The width 
of the muzzle is comparatively greater, but the separation of the wlmle lino 
four bluff swellings w ith the spaces mtervening for the incisive sutures, is a 
point which has a close resemblance in the existing animal. 

The frontal angle is more acute in the fossil; the coronal crest runs more 
obliquely backwards, and the antcro-posterior length of the trontal is twice 
ari much as in the African. From the rounded form of the nasal suture in its 
contact witli this bone, tlie anterior part of the frontal forms a tongue bound¬ 
ed l>y tbc lachrymal in front and by the nasal and orbit on the two sides. 
From the depth of ibc temporal fossa, as in the existing animal, the wddthof 
the cranium is somewhat less than that of the muzzle over the snborbilary 
foramina, and tbe interval between the inner side of the zygomatic arch and 
tlic surface of the cranium is somewhat less than the width of the cranium. 

On the lower surface we are unfortunately not so well provided with 
sutures to guide us in our comparative dimensions ; for, w'ith the exeepiion 
of those betw'een the lines of molars which are in themBclves not very dis¬ 
tinct, there are none whatever. The position of the bones in rear of the 
palatal sinus appears to correspond with that of the existing animal, although 
the relative dimensions and proportions will, it is supposed, be modified by 
tbe peculiarities described in tbc upper surface, and dependent on the 
lengthened fonn of this region. The basillary mastoid apophyses, and the 
slightly concave surface of the glenoid cavity, appear to resemble tliose of 
the Cape Hippopotamus ; this latter cavity is more in rear of the most aulient 
projection of the zygomatic arches than in the living animal. In tbe form 
and position of the moUua the only remark that may be made is on the non* 
parallelism of the lines i Cuvier describes those of the Cape Hippopotamus 
as parallel hut slightly curving outwards towards the front (nn |K!U ecartto 
cn avant) \ we see some difference in our ditlereut specimens, but in all, there 
is a curving outwards both in front and rear, the middle of the palate being the 
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most contracted. Tliis curving outwards is most shewn towards tlie frotit 
where the lines of molars appear to attempt a patallelisui w itli the outer line 
of tlie maxillary bone, instead of running parallel to each other. The space 
between the most advanced molar and tlie canine ia vvry much smaller in 
the fossil than in die existing animal, a point tliat may depend perhaps on 
the suhstitulion of the six small inciisors requiring but small alveoli, for the 
large ones (especially the hvo centrical) require a much larger surface and 
a much greater depth to admit of their being securely fixed. The palate 
is, as in the living animal, marked by a deep fissure in front, between tlie 
incisive bones ; and the suture appears similar ; bnl this is not very dis¬ 
tinct in the fragment from wliicU we draw' our comparisons ; the two iucisive 
holes are very tUstioct, but those referred to by CeviEa as corameiiciiig ou 
the etlge of the maxlllaries in a small channel and terminating ou tbe inci- 
sives by another hole, are not so distinctly marked, alUiough it h by no 
means improbable that in clearing the fossil wliich b imbetlded in a bard 
and crystalline sandstoue, the two holes have been made into oue; we 
have before noted the fissure separating the inebive bones, and those (uolso 
strongly marked but equally open outwardly) of the junction between the 
Incisives and maxiliaries, or that space between the canine and the third 
incisive. The extremity of the miisizie in front of the two canines, forms part 
of a circle ; if this segment be divided iuto seven equal parts, and one part 
given to each echaucrure (of which there are lliree), and tw o parts to each of 
the incisive bones contaiiniig the alveoli of the incisors ; a tolerable idea 
of the proportions of this r^on wiU be obtained. The incisors of the upper 
jaw- as before remarked are in diameter smaller than those of the lower; 
they project but slightly from the alveoU, are directed downwards, and 

obliquely irnacated on their inlemal faces. 

It now merely remains with us to compare tl»c occipital face with that 
of the African nnimal which may be best done by a reference to our table of 
uieasurcmcnis. We note liowcver the great difierence in the proportions in 
breadth to height, which in the above auhnal are as il to I, whereas in the 
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SivAlik fossil the proportion is tw 3 to *2, shewing as was before remarked an 
increased height of the occipital crest.—^To proceed therefore to the tower 

jaw : 

In comparing the lower jaw with that of the existing animah iadepen- 
deiitlv of tlie additional incisors, we tmve a marked difference and distinction 
Jn the form of the ramus, the enormous descending process of which is if 
any thing more extravagantly developed. This strange appendage peculiar 
to the genus, and formed for the attachment of tlie masseter and temporal 
muscles is here of a form less tapering and more deep and massive in its 
proix>rtions than in the existing animal ; the posterior margin is more round 
and the anterior, or tliat descending from the base of the maxillary bone, 
which in the existing animal is curved and pointed forwards, is here blunt 
and immarkcd by any peculiarity of form. This angle is inclined outwards, 
and the outer surface is as depressed for the reception of the muscles as that 
of the living Hippopotamus. We observe no increase of height in the 
coronoid process, but it difters from the living animal in not being projected 
so much forward. There appears to be no difference in the condyles nor tn 
their position with reference to the form of the jaw'; the line of the grinding 
surface ^ihe st>ocimeii from which we draw this descripllou is a lower jaw 
joined at the symphisis, and only broken at the posterior extremities} is 
inclined to the outwardly curved direction, described as a peculiarity in the 
upper surface i the teeth do not appear to differ from tiiose of the animal 
now living, but the space between the front molar and the canine is, 
as in the upper jaw, more contracted. The canines protrnde from the 
alveoli considerably, in a curve slightly inclined backwards at tlie point, 
which is obliquely trunented on the internal surface, from the root or point 
where it leaves the alveolus to the tip. The space for the incisors and the 
incisive teeth themselves differ as was before remarked, from the existing 
animal, tlie large central incisors of which are here replaced by much 
sinaUer ones. The number of incisors in the fossil is six, of nearly equal 
dimensions, cylindrical, inclined outwards at an obtuse angle to the plane 
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of the grinding surface, and sharply truncated at the internal side at the 
point, in taking the diuiciiaious of the incisive teeili of the upper and 
lower jaw from two specimens of adult animals we find their proportioas 
as follows 

/jtcAcv, JUiira^ 

O iometer of inciiior^Dppei' jsw, . 0.0 

Diltu diuo—lower ditto, I...... . O.t O.Oia 

If there is any fijced difference in the size of the teetlj of each jaw, it 
exists in ilie second incisor being n little less than the others. It may lie 
necessary to note‘here with regard to the number of molars in tlic lower 
jaw, that amongst the great numlier of specimens before us of animals of 
all ages, we see no mark or vestige of the first milk tooth, or that which, ns 
was mentioned before, falls and is not replaced; and the space between the 
adjacent molar and the canine is so coiilrartcd as hardly to admit of room 
for another tootli ; but as this tooth exists in the upj[>er jaw in everj'^ speci¬ 
men in our possession, we may infer tliat its non-presence in the lower jaw 
is accidental. In viewing tlie lower jaw in profile, we see that the afiterior 
angle below the canines is somewhat more abrupt, and more inclined to the 
form represented as belonging to the European fossil species, the depth of 
the inferior maxillary is more regular, and the form of the posterior branches 
as before described, very different. The lower surface exhibits a width of 
symphisis equal to that of the living animal, and the angle formed by the 
branching off of the iw'o sides is also similar. The width across the muxzlc 
from the exterior Bide of the canine alveolus to the other is comparatively 
greater in the Sivfilik fossil, and the extreme width of jaw, over the penul¬ 
timate false molar, leas. It will be seen dial these differences of form cor- 
resjiouJ widi those of die skull; die advanced position of Uie orbit and the 
contraction of die sinus in which die infra-orbitary boles are situated, leading 
to a modification in the whole form of the grinding surface. 

Haviug mode the comparison with the Cape and existing Hippopo¬ 
tamus, we will cursorily note the differences liiat strike us when comparing 
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it >1 itli tlie fossil described by Cuviek as bdongitig to tke cabinet of the 
Grand Duke of Tuscany and figured in the first volume of the Oescmena 
FossUes. The distinctive diflbrences will be perhaps best observed by a 
reference to the table of measurements i we see Jiowevcr ttiat our lossil in 
the gradual slope of the niabir process towards the cheek corresponds ; hut 
diilers completely iu lire hollow focuied at this point between the jugal bone 
and canine alveolus w'hich in our fossil is more abrupt and marked* The 
length of tlie parietal region of the European fossil b even less than 
that of the existing animal, and Uieir proportions relatively with the bones 
of tlie face less. In the Sivalik fossil, the advanced ijosition of the orbit 
completely modiftea tlie whole form, and, by ecpiaUjting the proportions of 
the anterior and posterior divisions, gives a new style of appearance to the 
cranium. In the fall of the occipital crest towards the region between the 
prbits, and a conseiiuent increased height of occipiiali surtace, the Sivdlik 
and Florence fossils also agree. In the proportion of the frontal surface to 
tlie area of the rest of the skull the resemblance also holds good ; but we 
have the same dilfcrence in the relative position of the canines to the 
molars ; the Florence and African species corresponding in this respect. 
The grand disthictiun of the incisives and canines, both in form and num¬ 
ber, is peculiar to the IltpjMfjmttimus In tlie lower jaw the space 

between ibetwo branchcii, and the angle which is intemally fonnedby them 
does not resemble that of the Florence fossil ; but, as we before remarked, 
IS more assimilated to that of the existing animal in being round at the angle* 
and the whole interval space lieing mom open ; the descending process of 
the ramus diflers, as explained before; and the form of tlie anterior angle of 
the jaw below the canines is somewhat similar and not so gradually round¬ 
ed off as in the living animal. The difference in size and nuniber of Uie 
incisors leads to a difference w hich, as before noted in tlie comparison with 
the living animal, needs not be made die subject of further remark here. 

With the HipjHfpvimtiits Stealetisix and that tigurcil in the 

described as found in a peat bog iu Lancashire, and of which 


OF TFIE SIVA UK HILLS* 


4D 


a dmwinj; ia given in Professor Buckland's work alluded to^ litilc rescm- 
bUmce is recognizable* The Lancashire fossil lias the four incisors, with a 
lower jaw of proportions apparently quite unique, and with a prominency of 
arcli in the nasal bone equally so. We may however remark the elerated 
occipital crest, and tlic fall towards the space between the orbits which 
exists in the l-ancashire fossil* as this appears to be general to the fossil 
species, relieving the head from that straigbtnesa of chaftVon which is 
noted as one of the peenliarittes of the African Hippopotamus. 

Having eonclnded our remarks regarding tlie Hippopotamns Slvalcnsisi 
we now come to another and a smaller species of this genus which appears to 
have been less numerous, but with the remains of which we are sufficienlly 
provided, all hough in the possession of only two fragments ; one the imper¬ 
fect skull of an old animal with the teeth much worn j and the other the right 
side of the lower jaw, shewing an unusual contraction or narrowTiesa in the 
sjTuphisis; this latter fragment contains five molars, the rear one perfect, and 
the last fulse molar sufficiently marked to establish the nge of the animal, 
this was past adult, the first and second ndvanced cylinders of the rear 
molar being worn, and the third or rear one in the state of germ, but fully 
out of the alveolus* The form of this tooth differs from the great Hippo¬ 
potamus in the alisence of the trefoil, the wear of the coronals of each pair 
of collincB taking a crescentic form outwards, not tinlLke tliat of ruminants, 
the grinding surface sloping outwards, very similar to the description given 
by Cuvier of the Hippopotamus Minutus* The form of the jaw, however, is 
peculiar, the marked feat urea consisting of n general slenderness of proportions, 
nnd an inequality in the depth, w hich being contracted at the point of the 
descending process, gets gradoally deeper, and diminishea again still more 
gradually up to the symphisis : in the great Hippopotamus we have a 
straight, thick, massive jaw* The foramen for the artery distinctly exhi¬ 
bited in the fossil, enters just behind the hist tooth on the mternal face of 
the ramus, and shews itself again on llie opposite side just between and 
under the fourth and fifth molar, in a markedly huge hole from which, to 
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the space betvcecn Oic tusk and the most advanced molar, there is a deep 
channel or indentation rannini; upwards in a cnn’cd line parallel to Uie 
lower face of the jaw. Tiie anterior aud [wsterior porLioua of this beautiful 
fraement are unfortunately wantiug, but a small part of the symphisis, at 
which point tlte fossil teruiinatcs. is distinctly market!, os well os the trans¬ 
verse section of the canine or tusk which as iu the large anlmtd is jtear- 
ghaped. A eonsiderabio portion of ibc autesrior estremity is wanting, and 
with the tusk the fraetuie shews only one alveolus or hollow for an incisive 
tooth : tlic existence of two, however, can hardly be doubted, but the 
narrowness of the front may make a greater number than four between the 
two canines problematical. The mmus of this specimen is strongly marked 
on its anterior irart by an elcvatetl ridge iminling angularly forwards, and 
pushing forwurd n nearly Hat surface to the centre of llie rear tooth ; Uie 
descending process is unfortunately too much broken to allow of our speak¬ 
ing decide<ily, but the angle of departure from the straight hue of the 
jaw is abrupt. The other remains of Uiis smaller species to which we have 
alluded, consist of a skull, the front and rear of wliicli is broken off, and one 
line of molars with the palate only perfect. The superimposed cranium 
woidd appear to be contorted by pressure, as is by no means uncommon, 
but this circumstance would lead us to refrain from an attempt at clia- 
racteriring its peeullarilies. The molars consist of the three rear 
permanent ones, and the last false molar, this fatter one exhibiting 
the crescentic form of wear on its coronal surface described as peculiar 
to the first fragment. The otiier molars arc much worn, and therefore with 
the exception of the encircling ridge of enamel, we have but those flexures 
which would have brought us to a correct conclusion. These molars are 
Tcmnrkably broad in proportion to their autcro-posterioc dimensions, and 
have an oblique grinding surface as before described in the other fragment. 
Wc may remark, that shoiilti these two remains belong to a small Hippopo¬ 
tamus of the same species^ the i^eat difTcrcucc in the breadth of llie ^udiug 
surface in the upper and lower jaws^ as marked as is iir the IHimoceroa, 
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..d ..mUish . Bp.cic .ith (in d.U respect) rather anuaatd pecuhnrides. 

To tins sntaliorsitecics we propose tUenantoof rhWanhr. ironr Utc differ¬ 
ences of form from the rest of the genus. 

From the above oddiUons to the species of the Hippopotamus, and from 

tim marked distinctions in the mcisive apparatus of the //-pwot««.m 
.Wcofevto* n-e shall perhaps bo justified in at once establishing a new 
lubeenus'in this genus of mammalia, filing the subgencrie ebnraeterson 
the° incisive teeth. So marked a distincUon in the form, number i . 
character of the incisors will we imagine admit of such an unnngement, 
^levcry advantage to science, and in taking this step we place the new 

subgenus in the foUowing position and order; 

'I11 ^ popol’AM i’ »* 

1* Sbc^im* H. Siraleniii- 
2. ,, H, DitnmilU } 

^nfiyriiuJ-TeTiiAPfioTOPOK. 

1. Sp*reia, n. Ani[tWbiiii. 
o '/p III Anliqtiois (Cf^i) fbrtiJ. 

3, JLMittOT 

4 11. Metlin* CCuv.) IomU. 

•Ip 11 

5^ IL Mittimua (Cuv.) fo*»il. 

, * Arflt sDcciei^ of our ucw subgenus bfciug as 

TUe specific ebaracters of iue specie* v* w 

follows. (jeipM—lliPiPorpTAiiVSt j- u' 

5«Affrini—llexAPacToiWS. 

Ch.r. n. rr«w 

ntmpt v«<M't tctuaunt Irmttt ^ ii.ialj. 

Before closing this paper, we may make a few general r^arks on t^ 
remains of thU genus, which, with the excepuon of the Must om 
E lephants, arc by far the most muucrous. 
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As may be iraagined in such an extensive collection we find tlic 
remains of aniniaU of all ages, with teeth in every variety and stale of 
detrition ; from the young animal witJi the complicated and triple 
cylindered milk tootli, to tlie old and worn-dowji molar without any 
mark of the trefoil, and with a simple encircling ridge of enamel. In 
the fossil skull described as approaching adult (from which the measure* 
ments noted as No. 1. have been taken) we have a beautiful exhihiliou 
of tlie teeth ilk that state when the animal has J ust lost its last milk tooth, 
and the new molar or ‘detti rfe remplueement is just shewing itself in germ, 
whilst tlie last permanent molar, or that most posterior, is in the same state 
of advancement, having just pierced the bone: the oldest tooth in the head or 
the first permanent molar is just worn to that state, when tlie development of 
the trefoil crown is most perfect; the second permanent molar is just shewing 
this appearance on its two front pillars ; the front false or pointed molars are 
unworn, and exhibit in all their perfection the richly embossed surface, 
which is peculiar to these teeth in the Hippoi>otami. The first false molar 
or milk tooth seems to have retained its position in many of our fossils long 
after the fall of the other milk teeth, and long after the arrival of the animal 
at the adult state. In some of onr skulls which are the remains of very old 
animalb, we observe the alveolus of this tooth very distiuct, and having the 
appearance more of having been broken od'intbo fossil, tliark of having been 
lost previous to the death of the anirntd, in which ease moreover a filling in of 
the pit from the grow'th of the bone would be more or less evident in (he 
fossil. From the natural wear of the tusks upon each other, the truncated 
extremity of the upper one, and in the Hippopotamus Sivalensls that which is 
described as reniform, occurs on the convex or outer side of the tusk; and this 
must be the case wherever the tusk belongs to tlie upper jaw. Amongst a very 
extensive and very large coltection, containing as we Ijcfore remarked three 
perfect skulls, with a number of fragments of nearly perfect lower jaws, witli 
n great nutulwr of pieces of both more or less mutilated, the reniform tusk 
is an invariable appendage to the opjier, and tlie pyrifonn to the lon er jaw. 
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Our collection l.owcrcr exhibit* one Bolitorj- in*.once of the nnterior ext^- 
,„ity of a reniform tuak truncated on the inner or concave 
unfortunately is a separate frapnent, and unattached to any jw .on 
ja«., and bearing in itself no further mark of iU havmg ex.sted m the W 
aw than this truncation of the extremity. It is difficult to ^ 

fortuitous circumstance that would have produced such an anomaly, and 
is at the same time difficult to come to n conclusion contrary to the facts 
elicited bv sucb an extensive collectinu of remains, in which we see no sign 
of the reniform character of the canine in the upper juw ; should ffic trunca¬ 
tion alluded to not bo accidental, or caused by some deformity .n the pos.tmn 
in tbc alveolus, we have yet to discover a variety of the Hippopotamus w. 
the reniform tusk in the lowerjaw. ThefoctoftheexUtence of th^fragmen 
however may be as well noted ; as we observe pecuUanttes of 
fm-Tuentsofthchonesof the bead that may ultimate y prove 
to different species. We have contented ourselves with 
parisous from the bones of 

structure generally of tbe animal, extremities of Uie bones. A 

especially in vertebne, and the solid ort.eulaUng extremities ot u 

mL lengthened period of search and examination, will add much to the 
,ulue of an ennuirupon thisimint, a 5 d a comparison with the 

nf the Cape Hippopotamus instead of with Cuv rea s orau i gs, 

^ s. . * ja’ffUfiiifir (liOerences, easier, a^ud when 

any attempt at a discrimination of existing nmereue 

completed and worked out, doubly valuable. 

fiorlhem Doib, yotember 15. 1835. 

e II Si ta orciff. < 23 tli J4111IB17 lft 36 r) di« dnirlngn 

Not®.—A t ili* ticflc of o or ng of Falcos^h untl CautuiV 

of lU* mrioiios of Fqiiit IJipfw^Uiau* Ua-fTer U • topawro lupirfiod 

h.rq Dotffiwjlieii the S«ioiya ^ Mascutn of U*iiUriiiiiiti lUKint 

i o/.., ...o... ...tucr .it. bi. 

Note, itt ibfi fohowiwg urUcl*. Sec. 
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IV. 


SPECIMENS 

or TItK 

HIPPOPOTAMUS AX0 othjeji FOSSIL GENERA 


or THB 


SUB-HIMALAYAS 

IN THE DAD U run COLLECTION. 


By Lieutenant H. M. DURAND, 


KNOrilEEBA 


The discover}' of the existence of fossil organic remains io the Ticinity of 

the villajge of RaumcAU and in the iUhruAWa pass, has led to the examina¬ 
tion of die tract of tcrUary hills lying between the river and Pi«jor. 

From different parts of the line specimens have been obtained, and the fact 
of its richness in such relics fully established. 


Tiic greater number of the specimens in the DatUjmr coUection are 
from the hills lying between the Marak»ndti pass and Phjor; the calca¬ 
reous sandstone prevalent in these formations hies usnallv ufforded them ■ 

an exception however occurs in the neighbourhood of Dudgeb,-. when the 

matrix, instead of sandstone, is a red indurated marl in which not only the 

ramains of mi^nialia and rcpUlla are found, but those of mollasca also. 

native col ector reported them ,0 occur together, and along with the 

^hells prodne^ fragments of Imnes and vertebrm of Having had no 

opportumty of visiting the place, lean neither corroborate his stammenl 
«or particularize the site of the deuos!. Ti „ in s>aLcment, 

01 uicaepostt. The shells appear to belong to 








FOSSIL GEXKUA op the SUB*H I MALAYA S. 


55 

fresh-water species ; they arc not abundant and nre generally in n had 
state of preservation- The red marl m with difficulty disengaged from the 
specimens, any attempt to se|Kirate the shell from the matrix being usually 
at the expense of the epidermis, and too frequently at that of the valves 
themsr-lves. 

Tlie varieties are few in numher, but the determination of fossil species 
requires so much experience and nice discrimination that no apology will 
be requisite to excuse silence on this interesting point. A selection which 
is to be placed at the Society’s disposal, will it is Imped afford the means 
of determining the question • The univalves bear a small portion to the 
bivalves, being on the ratio of 1 to 100 ^ it must however be remarked that 
the quanuty hitherto collected being small, the above proportion might be 
materially affected by an inconsiderable increase to tlie number of spe¬ 
cimens* 

The sjxme remark is applicable to the result deduced from the number 
of upper and lower jaws, or portion of jaws at present in the collection ; 
the proportion of the prohftscidifi to the/jticAyifcnnujo, properly so called, 
is in the ratio of 3 to 1—that of the/rroAoscirfio to the rttminaHih, 5 to 1* 
Both proportions may he expected to vary considerably in the course of 
future researches. 

Alany of the specimens have undergone fracture since they were 
imbedded in tbcir present matrix ; some are mucU distorted ; and a few are 
^crushed. Tlic Hippopotamus’ upper jaws have in consequence of their 
shape, been frequent sufferers : out of eight upper jaws more or less com¬ 
plete scarcely can two be called straight; the remainder arc crooked, J llus 
trntive of the effect produced on some of the relics is tlio sketch iig, il, 
PL VIL This horn evidently must have undergone hmeture when Imbedded; 


- Same of Ilicm ngqrrJ in FU ALVUl. Iig*. 45* 40, 47 , 4S nf die JaurmoUf tie 
Atiatic Sorietift toI. IV* TKcy rp«mbla pwcinsly [he ibohi ifWiBiniUcd frtun ibo Froiao fwii 
field in Am, by LleuU-ColoDci lluasEV. Sa,c* 
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SPECIMENS Of THE niPPOPOTAMUS atjd ornfR 

tliepressore of the circumjacent (amdstone has kept the splhtters in their 
places unUl they were eemeuted together, os at present. When adverting 
to any of the accompanying sketches I shall notice those which have 

suffered. 

I rooy here remark that ilie following brief notes and their accompany- 
ing sketches, arc forwarded with the view of filling up any hiatus wliich may 
be found amongst the Hippopotamus remains. transioUtod by Colonel 
Colvin, to the Asiatic Society; and of bringing part of the D^dipur collec¬ 
tion to notice when his valuable despatch is examined and classified. 

H.IPPOPOTAMU.S —LowEa Jaws, 

Fig. 1. PI. IV, is the lower jaw of a full grown animal; the small ante¬ 
rior molars are absent, the posterior molars much worn the junction of the 
two halves of the jaw presents a curve of much regularity ; the narrowest 
part of the jawoccureatthe third molar, or at thcsecond if the advanced ones 
be not counted; the exterior curve of the raaxillarics both anteriorly and to 
the rear is holder, giving a longer versed sine than observable in Ct vier s 

plates of the existing and fossil species described by him: tbe base hue of 

the incisor teeth, or that at which they protrude from the jaw is in a hue 
with the centre of tlie canines, so that taking a side view their protrusion 
from the jaw is not seen. 

Fig, 2, Pb IV, is from a specimen in tlic possession of Conductor Dawe 
which doubtless belonged to a younger and smaQer animal than the former. 
One of the Jst molars is present; the Cth ami 7th are little worn. The 
incisors are nearly miual in diameter; Uie right centml one presents a worn 
angular surface, produced it may be supposed by an upper incisor. 

The above specimens appear io be of one species. 

Figs. 3 and 5, Pi* IV, arc mere fragments, interesting bowercr from the 
shape and stri® of the canines and the proportion of the diameters of the 
incisors amongst themselves, Tlic centre ones are the largest i those next to 
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them the smallest, autl the exterior ones hold a mean between the 
two. No whole jaw of this description is in the collection, and the frag¬ 
ments arc such as not to warrant any deductions from the distinctions 
here noticed. Fig. 4, PL IV, presents a marked difterence in the shape 
of the incisors, which arc more elliptical than In the preceding varieties. 
The exterior incisors have a section not observable in any other speci* 
men ; and are* relatively to the four centre incisors, set lower than the 
analogous incisors of other varieties—may not this be considered a distinct 

species 1 

Fig. 5, Pi. V, IS a fragment from the lower jaw of a small Hippopo¬ 
tamus, it contains the U o posterior molars, the advanced one ditfers m shape 
and proportionate dimensions from the analogous molars of the larger 
species; the fore part of the tooth is much narrower than the after part; 
tlic length of the tooth measured along the jaw b equal to that of the same 
tootli ia the larger species, the jaw is more curved and fines off more 
rapidly towards the front than in the larger animals; it is so narrow m front 
of the advanced looUi as to suggest the possibiiity of their bavmg been 
fewer molars than seven. 

H1 ppopoTAAius—Ueeca Jaws* 

Fig. 1, «, *, PI. VI, is from the hnml of an old animal, the teeth being 
very much worn: the specimeo is so much emcked, that the sandstone 
could not be cleared from the temporal fossa. On comparison with the 
species described hy Cevinn many differences may be observed. I shall 
however confine myself to noticing a few distinctions winch e*ist 
among U.e specimens Wore me. without alluding to those which will 
immediately strike the eye on comparing Covieb s plates and the accom- 

panying sketches. ^ 

Fig. 1, PL V, is taken from a specimen, tlie head of an adult animal, 

- it varies from the former in the shape and prominence of tlie orbits, in the 

*■ 
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greater concavity of the head between the orbits, and the more rapid rise 
of the ridge i this speciineii is also much cracked and consequeiiijy could 
not be altogether cleared of matrix* 

Another specimen in our collection (omitted for want of room in the 
engraving) has, in general form and degree of preservation, a rescmhiance 
to Fig,. I, of PJ* Vr» It is from the head of an aged animal: the roots of 
the canines arc visible and preaent a heart-stiapcd section. There is 
however much difference between the two ; the most striking dissimiiarilies 
are the insertion and start of the canines, wldch attest shorter nas^d bones 
to imve belonged to this species ; tlie sha;>e and prominence of the 
orbits; and the greater concavity of interorbiiol space* The specimen 
under consideration, has a nearer resemblance to Fig* 1, of PL V, but 
belonged to a somewhat smaller anJmaL 

Fig, 2, PL VI, is given as shewing distinctly the sutures, which die* 
agree in several points with those of species hitherto descril>ed, both as 
existing or in a fossil state. 

Fig. 1, FJ* YI, may he considered as one species ; Fig, I, FI, V, and 
Fig. 2, PL VT, as having belonged to another species possessing the cardi* 
form canines of which so many fragments arc disinterred. 

Fig* 12, a, 5, c, P!. ^ II, belonged to a small Hippopotamus, and 
presents two peculiarities—let, the great breadth of its ridge os sJiew'u in 
Fig, 12, rt, 2ndly.—Tlie depth of its occipital condyles, which is greater 
in proportion to the height of tlie occiput, than those of the large 
Uip|>op<)tamus, 

Fig, 12, FLVn, though possessing the peouharities above noticed, 
affords too narrowr grounds for the eatablisUmcut of a separate species. 

The lower jaws agree in one respect, namely that of all hav ing six 
incisors, in this differing from the existing and fossil species hitherto 
describetL 

The tipper jaws liavctlie proportion between the external breadth of 

tbeir oceipital condyles and the brt-adth nt tbeir orbits similar to that 
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stxtted to exwt in the living species by Dr. Aoamh, twice the occipital con¬ 
dyles^ breadth equalling tlie breadth at the orbits^ 

Figures 2A, 2d, PI. V, and Fig, 0, PJ. IV, are taken from a speci¬ 
men w'liicb is the only one of the kind hitherto met w ith. It is a fragment 
from the j jiw of some pachydermatous animal* ; but differs materially from 
all with wliicli it has been compared t further discoveries will It is hoped 
throw' light on this interesting fragment. 

Fig. 9, iit fit Ct PI. Vll, is a fragment from the jaw of an animal sup¬ 
posed to belong to the genus Sus. (Stix Sit>atet$sist Fal. and CaotJ 
Fig. 0, Pi. VII, molar of a small Jlippopoiamua. 

Fig. 7 and 10 fit molars supposed to belong to species of tlie 

iheritiut.'f 

Fig. 8, a perfect tooth, the lower part of which has n wdiite enamel; 
the upper part is a dark brow n cone» longitudinalJy striated—1 have deli¬ 
neated it in consequence of its dissimilarity to the drawings or specimeiis 
of Saurian teetli wdiich have come under iny observation.! 


• Tie dmwiiag of ibiH Trjijinwe'iit « raach reMmbW Ciinrtpa's ptitespr tie IlippopolauikU!), 
tint 1 n'tPiulcred at llifl ndUioKi* misgiving* nn lUe itilject, Mnd wr&lt to Intorrog^ln Dr- 
Falconer pt^viou* to piiitiDg lUo preieiit t*i prei*. Pjr. F, tiovcTcr dsiure* me Ihat lUe 
fragiuoat imdouLlcdly dofr* not beloxig to that ■ELiiu*]i j tnlj *s Licuti. Baker nnd DtRAWD 
bail rigUUy conjeclurC'd, to ■ new p»cb)tii:rmaitoii» nnimnK tcf wbieh C*pt«ta Cactley aod 
hioHoir hftve from olbor ■ pec i mens gites dm nimfl of C^trfof Atrium i " tbo eng fit in j ii 
imperfect, &nd so tnucU lit® dm llipf>opol*ttius. that it ntigbi be euily mistAtotif The dif¬ 
ference in tbe original tootli bowerer is well tuarked. TThore i* no real trefoil on it t tlur (ppesr- 
ance i« sptarionsT Uic plane of weiring U oblii|iic j tbe ipni" t< ■O'ongly bifid ; and tbo ooHidci 
nr mamillary proeeAsc* ire wide apart** F. 

f Or. Fauconer romRrkt nn (bo enjfriTittgs: Fig*. 10, <r* ** they txhihit di* form well, 

but they do Ml give Uiccharactem of Uie surface of ibo teetb, which is itriatcil reiicnlirly with 
mgona online nee#.** A iwlh of ibraamo kinib^^bltgiogty teat down by AAl for my inipecUon, 
otbibit* tbete pceoliaritiei rcry diitkiiBdy j ! hope dwfdy to bum an opportunity of 
cngraTinji it,—d. P, 

I Crcc. Aipsreatiu oi ibo prer-cdiug pper by Captain CAUTtLISY. 
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NEW GENUS OF THE CARNIVORA, 

WITH DESCSiraON OF THE SPECIES ON WHICH IT IS FODNDFJJ- 

By B. H. HODGSON, Esu. 

RfMutml in HifAL 


FAMILY CAR.N1VOHA. TUIBE rLANTIGRADES. 

GENCS URSITAXDS. SIIUI. 

Ckuk r«rt* i t of mint fiaintu int miultlint dapMilion ;• Ikt lubtrtnlar of upper 

Jam, mtmIk-tTamntd, narram. paralUbgrammic and .malltr tian Iht Ci.n..«rr«.; »o« « 
Wr ««-• Ima faint malar, abatt and tkrta Uhm an tilktr Mt : gmaral^n/armauta 
af Ikt animal .imilar la Ikat aj ikt Ba^tr, bn! maniins «lrrr«I tart ! oiuil gland, a, m 

iSydanM. 

REMA>K.-ne iio(«r.l af t*(i Gtnnt an mUk Vma. Taxnt, and iigdant 1 bnt 

chitfiv teitk Toxtu. 


The single animal from which the above characters am drawn was procured 
by me in I629j since which period 1 have in vain endeavoured to obtain 
anotlier! and, as I see no immediate prospect of Ijettcr success in my 
search, I shall not longer defer giving such account of it as ray materials 


* Thst ia, a dUpoaition partially traoaifflrae* eahibited in tlie ioiwiT lied of the carniTorom 
tooth, and tli* whole body of the tuborcolou* ono of the upper |aw, Thia arraDgemeot of the 
teeth appean lo be appendauL to the true cuUtjQg type, and it not Ifaerofore deroloped in Uraiu, 
or in nthoT Into planligradei. Ajuongil the digitigndci tt ia common, and parlicnlarly w in 
the innatchda!'. 
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enable me W supply.* The specimen 1 nbtnined was n mature male. It 
was recently killed, but hud hud the intestines removed before .t was 
brought to me from the vale of -Wrcfcmun/uir, at the southern base of the ■ 
last mountainous range towards India, whence I infer that its habitat is 
the hilly portion of the southern region of NSpil. 

6>J«fcs— UastTAses Inaubitus. Eabless Uhsitax. JUi/«. 

This is a low-legged unwieldy massive animal, with the general con¬ 
formation and size of'the Badger, from which, however, it differs most 
materially in its system of dentition, and more obviously m tiic wm.t o 
external'ears, tlie liamlmess and scantiness of its single coat of b air, an 
the disposition and number of iu palmary tuheroies. 

The Earless Ursitax or Bear-Badger is thirty-two inches from the 
snout to die root of the tail, which is five inches long, or six and a half if 
measured with die terminal hair. The girth of its body, behind the shoulder 
is twenty-nine bches. and dm massiveness dienee inferrible is maintained 
nniformlv throughont its proportions. It is purely plantigrade and fos^^ 
rial dwelling in burrows on dm sondmm slopes of the hills, and very seldom 
aptlearing abmad by day. The face, d.ough not elongated, is conm and 
slenly sliarimned towards a neat, round, immobile, clearly 
ungrooved muzzle in which the nostrils are o.mned to the 
.narrow prolongadon to the sides. The Ups aro 
tmd entirely void of mustachiost nor are there ^ Wd 

above the eyes or on the chin = the cheeks aro full and fleshy t dm ted 
broad, and as much depressed almost as the Otters: the eyes small. 


. Thi. .sinaU i.»«es«rd t.v 

M.au»Al., ttB«); pad in d^riUwl. 
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round, level ^itli tlie checks, possessed of u third lid uliich may be drawn 
two-thirds over die cornea, and of a round pupil; their posiliou nearly 
equidistant from the snout and ear. Tlie nude ears arc shaped and dis¬ 
posed pretty much as in the human subject; but tlve helix is wholly want¬ 
ing, being replaced by a marginal obtuse swelling of tl*e skiti merely. The 
parallel portion of the anti-helix is rather more sharply defmed; hut tlie 
transverse is w'holly absent i the tragus distinct, but the auti-tragus and lobo 
evanescent. The conch is elongated vertically like the rest of the organ, 
with but a small cavity and no superior definite limitation : Iho opening 
into the interior simple, apert, and round : the neck of the animal short 
and very thick r the body silH thicker; being as deep almost as the length 
of the limbs, which are short and powerful, particularly the anterior ones. 
The digits are 5 in all four extremities, blended with the metacarpal and 
metatarsal joints so as to constitute solid pads for the feet, the nnteal half 
only of the last phalanges being free, and connected superiorly l>y a small 
strong membrane u hicli is firmly attached to the nails. The inferior surface 
of the hands and feet* to tlie back of the wrist and to the os calcis is 
perfectly nude, the palms and soles being full, soft, and fleshy. At the 
forward end of each anterior digit ia a very large ball, suitable to keep tlio 
huge uaiU from embarrassing the animara walk; but tlie bases of all the 
5 digits rest on one, undivided, round, pad, behtiid which is another, as 
large almost, and of similar shape, for the metacarpi. The balls of the 
hinder extremities resemble tlioso of the fore, save that the metatarsal pad 
lies less centrally behind the terniino-digital one, and is somewhat less 
developed. The gradation of the anterior digits is thus : the central largest, 
then the index, next the annular, tlien the external finger, retracted as iu 
our hand, and with its nail similarly diminislied; last the btemal one, 
subremotc as with us, but much the feeblest of ulL The hind feet are 
considerably smaller than the fore: they have the external digits less 
retracted ; the talons of the whole much less developed ; mare nearly equal 


NEW GENUS OF CAEN IVOR A. 


in size; and gradated upon a different principle—tlie outermost being 
the stoutest, and the rest, gradually but trivially diminished in strength 
towards the inmost. The nails of the anterior extremities are typically 
fossorial, sub-arched, shallow, stout, obtuse, obliquely compressed with 
broad convex hacks, and a sharpened edge below. 

The feet and bands of Ursitaxus arc precisely similar to the same 
organs in the Bears, except that the digit answering to the Ummb is rather 
remote in our animal—not so in Ursus—and that the interval between 
tlie terminal balls of the digits and their confusion with the palmary mass 
is nude in Ursitaxus—clad with soft hair In Uic Bears, 

The anal glands of Ute Ursltax differ considerably from Ibosc of the 
Badger, agreeing point by point with the same organ in Mydaus (llotsficld), 
save only that the excretory ducts arc rather longer in our animal and have 
their termination in the reetnm rather nearer to its orif.ee and to one 
another. The tongue of the Ursilax resembles that of the Badger, being 
whoUy covered with small papiUm. neiUter horny nor nealealod backwards. 
The covering of our animal consists of harsh hair only, and that very 
scantily furnished. It is about two inches in utmost length, straight and 
adpressed. sufficient in quantity to hide the skin upon the superior aspect 
only of the head, neck and body; the face, neck and body below, w.th tho 
limbs iutemaUy. being parUally nude. The colours are dirty yellow and 
black, clearly dedned by a Ime passing from the brows along the flanks to 
the edges of the tail, and leaving all ahovo it of the former-bclow tt, of ^ 
latter, hue. The dirty tinge of the yeUow upon U.e superior parts m caused 
by an admixture of yellow and black hairs, of which the fnrm« me more 
abundant and longer loo than the latter, but both of similar harsh character 
The tail, 5 inches long and scarcely reaching to the middle of the battiks, 
is cyUndrico-tapered and covered with hair like the back, the P<»nt being 
fine and u liillc recurved. 
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The following arc the detailed dimensions of our-animal— 


anrxtti t/t ImO/* nf tnil.. ........... 

Feet, 

. 2 

Inch. 
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. 0 
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. 0 
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. 0 
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02 

V^'Urpuo ^lUClUbivciyy tu ii/ugcsi •••••••••< 

0 

T xknrrfVi nf tlin Imnd ___ 

. 0 

^nsn tn fnm-f*nrnpr nf evP.. 

. 0 
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3 


. 0 

H 

T)itto hind ditto. ..(..........i-. 

. 0 

oi 

The skull is inches long, 3^ wide and 2j high. 

The width 

is taken, 


not between tlie zygomatic a^cllc^s but between llie al® of the transverse 
crista. There the lateral dimensions are largest owing to the g^eat deve¬ 
lopment of the transverse or lambdoidal ridge of the skull before it sweeps 
upwards to join the zygomatic arches. The skull bears, upon the w hole, 
so great a similitude to that of the Otter, that it may be very well illustrated 
by pointing out the differences merely between the tw'o. These consist in 
the slight arcuation of the outline along tlie parietal portion of the skull in 
Ursitaxus; the greater development of the frontal, nasal, and malar, liones; 
the diminished length of the zygomatic arches; the rather more incomplete 
and less advanced orbits; the very small size of the infra orbitar foramina 
—which are besides tw’o on either side—and, lastly, the larger development 
(•V more) of tlie tympanal bones. In respect to the teetli of the two animals 
there is no very ^ticeuble difference in the incisors and canines which 
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indeed lue apt to assimilate in most of the carnivora.* Tlic canines, how¬ 
ever, are thicker, shorter and blunter in our animal than in the Otter. The 
molars, loo, of both arc formed ui>on the same ulUmatcly sectorial model 
and have a similar armnpement in the skulls: but they arc fewer in num¬ 
ber in Utsituxus; and the trenchant processes of the crowns are almost 
obliterated. And, as if to defy all exclusiveness of system on our part, the 
Otter, with its sharp processes, has a very large ttattish heel to the upper 
carnivorous tooth, and an extremely broad transverse tubercular behind it. 
On the other hand, the heel of the same tooth in Ursitaxus, though flatter, 
is smaller; and the tuberculous tooth behind it exhibits a much less, but 
a smoother, surface. I regret that 1 have no Badger’s skull wherewith to 
compare that of the Ursitax. Independently, ns far as may be. of all 
comparisons the skull and teeth of our animal have the following chnmcfcrs. 

The Skull. It is very thick and solid with numerous rugosities all over 
ittsurface; is rather depressed than compressed, and very slightly but 
uniformly archetl along the vertical line: parictes amply developed, afibrd- 
ing a large cerebral cavity and shallow temporal fosssr : Uic crisUe of mediid 
height, but nmning unbrokcnly from the bifurcaUon of the brows to the 
zygomatic arches ; their chief development being at the point where they 
sweep round to join those arches: frontal bones of considerable length 
and width: nasal, short but wide: botl. slightly convexed across; and, 
lengthwise, the former convex, the latter, sub-concave: malar bones 
uncompressed, with two small infra-orbitar foramina on e.Uicr s.dc: 
zygomatic arches, short, stout, considerably bulged outwards : orb.U metbal. 
very incomplete, there being no process from the zygoma, and but a small 
one from the os frontis: frontal sinuses medial or largish : occipital bones 
dipt vertically from Uie juncUon of the lambdoidal and sagittal sutures. 


* In the fc 
■niniBl it hu sc 
of the exlremtl 
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80 that tlie coDilyleiik of tiie foramen magnum arc neither posteal nor anteal 
to lliat junction. There is a short but strong rcrtical crista on tlie occiput, 
and a transverse one of much greater extent, parallel and closely approxi¬ 
mated to the lanibdoidal ridge. The bony separation of the cerebrum and 
cerebellum is very strong and much developed, leaving a long, elliptic^ 
vertical foramen in the midst, nearly twice the size of the great foramen: 
the tympanal bones amply developed, semi-ovoid, and reaching forwards 
to the articulation of the jaws which is so complete, in the cylindrical 
hinge manner, that the lower jaw can be barely removed from the skull 
The rami of the lower jaw are nearly straight, very i>owerful, short, 
uncompressed or remote, and furnished with large subvertical coronoid 
processes, and small styloid ones : the condyles nearly on a line w ith the 
up]^ cheek teeth. 

The Teeth. —^The incisors are all disposed rectilinearly to the front, 
erect, strong, cylindrical in their bodies, and broad-crowmed; the crowns 
of the lower ones being horizontal—of the upper, obliquely sloped inwards. 
The external incisors are the stoutest, and the rest gradually decrease in 
tliickness to the central pairs. These teeth are all in contact witli each 
other; and, in lower range, with the canines also: but the front teeth of 
the upper jaw have a necessary interval from the canines for their passage. 
The canines are short, stout, obtuse, conic, and of equal size above and 
below. They are mutually scarped by friction against each other, but exhi¬ 
bit no heel. The upper canines are straight; the lower, subcurved. All 
the molars are in contact with each other, but not quite witli the canines. 
They are sixteen in all—four on each side of cither jaw, of which the two 
(irst of the upper, and tliree first of the lower range are false molars ; the 
3d above, and the 4th below, the carnivorous tooth; and the 4th above, 
the tuberculous one. Below there is no such tooth. All arc disposed 
lengthwise, save tl)f tuberculars of the upper jaw which have a transverse 
arrangement, causing a triangular vacancy between them and the internal 
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heels of the carnivorous teeth of the same jaw. The molars gradually 
increase in size as they recede from the canines in the lower jaw ; but. in 
the upper, the carnivorous tooth is considerably larger than the tubercular; 
which latter is of the form of an oblong, narrow, parallelogram, with a per¬ 
fectly smooth concave crown. All tlie molars are fanged and essentially 
constructed ns in the digitigrade or normal carnivora; but, owing to the 
nearly obsolete development of the cutting processes of their crowns, they 
bear a character of greater resemblance to the molars of the typical plan¬ 
tigrades. 

The scissor action or true cutting process must in respect to these 
teeth be limited to the carnivorous ones, and even there be more than 
matched by the crushing action of one crown on another. The whole of the 
molars arc longer considerably than broad: but tliey arc almost as evidently 
broader than high. Heretofore it has been remarked that in proj>ortion to 
the diminished number of the molars is the high development of their 
sectorial attributes; but in Ursitaxus we have molars less only in number 
than tliose of the cats proper, which yet arc distinguished for the remark¬ 
able flatness of their crowns.* 

Deeply imbedded in the cellular membrane at the outlet of the pelvis 
and centrally on cither side the large anus, the Ursitaxus has an oblong, 
spheroidal, hollow gland, which communicates, by a distinct lubulur canal, 
with n round pore opening on the caudal margin of the anus. Each gland 
is 14 inch long and i wide, being large enough to contain a walnut; and 
each has its own canal and its own pore. These pores or anal orifices of 
tile glands arc about j of an inch apart. The ducts uniting them with the 
glands take a superior direction to open at the upper margin of the anus. 


• 1 ouike da« allowance for UeUition by oao owing to the age of my ipecimen : but there 
•till remaina a renrarkabla Oalncan of crown in the molara, greatly exceeding that of the aemi- 
fmgi»oroo« Paradoxnri for example. SncIi leetli, being only alxleen in total number, of which 
but two are tubcrculoua, conttitute aurely a lingular and unique type amongtt the Carnirora. 
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Oa INDICATION OF A NEW GENUS OF CARNIVORA. 

uuder tho tail; and they exliibit at either end a muaculiir ring;. The walls J 
of tlie glands are about J inch thick, and purely glandular; and tlieir liiiingl 
membrane lies closely in contact with the walls and is secretory tliroughout J 
But no pores can be traced on this lining for exuding tho secretion which! 
yet is contained in the cuTity of the glands whence it passes by Uic lubesj 
^ and anal pores into the rectum. The secretion found in the dead subject^ 
was dark, thick, and very foetid. 

Nepalf February , 1830. J 
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EURINORYNCHUS GRISEUS: 


By J* T, PEARSON, Esquire, 

AsjfiitatU SurgiM, CwfAttr Jin*. At. S<n. 


Class. — Ave8» Auctorum. Ord. —Ghallatores* IU. 

Trib— ---—---- ‘ 

Gen .— Eubinorvnchus* AVil&on* 

Gen. CA.—Bill, elongated, depressed, dilated at the tip, covert with 
feathers around the base. Upf«r mandible serrated along the middle of 
the roof of the mouth. 

Noslrih entirely hidden by the feathers at die base of the bill. 

Legs four-toed, three toes forward, and one backward ; cleft t the 
hinder toe elevated, so that Its tip alone rests on the ground ; toes margin¬ 
ed along the sides, and furnished with short curved nails, of which that 
upon the middle toe has a sharp margin on its inner side. 

Tail short, of Involve feathers, rounded. 

Wings long* extending beyond the tail: first quill longest, 

s 
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NOTE ON THE 


Sp. —Evb, Gbisevs. Wibon* (Plate IX.) 

Eorinorynchiis, grey above, ’white beneath* black bill- t 

Phiiilm Ppffmaa, Linu. System* Nat. Eibt* 12* voL L p, 231, GmeL | 
Syst. Nat. Edit. 13, voL p* 015. Latham Gen* Ilist. voL 9. p. 7* Shaw ^ 
Gen. Zook, vok 11* p, 645, Eunaorpicktts GVtWs* Wils.Thua. Aead. Suec. • j 
JS16, pk 6, (as quoted in GriRitb's Rcgne* Animal, Edit. 1620*) voL J. p. 528, A 
Griffith's Cuvier, vol. 6. p* 363, Teinmiuek^s Jlunual, voL 2, p* 594. 1 

iS)i. Cli .—Size tliat of a sandpiper. Length, from tip of the bill to the *f 
end of tlic tail* 6 inches ; length of the bill inch. Breadth, from tip to ■ 
tip of the 'Wings, 11 inches. Bill, both above and below entirety black, J 
dilated at the tip to the breadth of inch ; it consists at the base for two* 
thirds of its length of a central keel or ridge, fialtencd at the top, which is | 
continued to the tip, and narrow^ margins, altogether about incli in 
breadth ; At the anterior third, the margins become dilated on each side, J 
having a sharp angular projection in front, and tlie sides sloping off poster 
riorly so as to form a rhomhoidal tip, the dilated part of the upper mandible 
being somewhat convex above, and concave below. \V'’ithiii Ibe mouth, the 
upper mandible is margined all round the tip* arid down llie sides ; 'n hilst | 
along the middle there is a sulcus, corresponding to the keel above, furnish¬ 
ed 'widi small conical, sharp project]ons, to enable the bird to secure its 
prey. Under mandible in form like the upper, but with a somewhat smaller 
dilated end, fitting in when the bill is closed within the margin of its anta¬ 
gonist ; having a membranous fossa betw'een the rami for two-lhirds of its 1 
length* as for as their j unction ; and from thence to the tip a central angu¬ 
lar keel, or ridge, ivith the sides dilated like those of the upper mandible. J 

JI 

Within tlie mouth the lower mandible is furnished all round wiili a * 

- 1 

slightly elevated margin ; and has a broad deep central fossa, for the U 
reception of the tongue. In the dried specimen the tongue is black w ith a 
white tip* and it extends forw ard from the base of the bill inch ; and j* 
appears to have been rather broad and fleshy, and as lung as tlie biU. 
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Tlic Pigmy Spoonbill is ash grey aboTC, and white below, the ground 
colour being of a blueish ash. Crown of the head, back of the neck, mid¬ 
dle of the back, upper tail coverts, middle of the tail, scaptdars, greater and 
lesser wing coverts, and primary and secondary quills more or less of an 
ash colour, shaded with brown, and tipped wiUi white. Feathers of the 
head, back of the neck, upper part of the back and whig coverts dark m 
the centre, and margined round the tips with white. Tail coverts darker, 
with white shafts for three-fourths of their length, and black at the tip, 
where the webs. also, are black. Toil IA ><>“8 5 ‘''® 

feathers white, two central ones dark on the inner webs, lighter on the 
outer, and tipped with white; thcotlier feathers gradually becoming lighter 
to the outermost one. which is almost white. Remiges with white shafts ; 

webs dark brown, almost black on Uie outer one and tip; lighter on the 
inner; and white at the base for one-third of the outside, and two-thircis of 

the inside webs: First quill longest. Secondaries white at the base for 
two-thirds of the inner margin of the inner web. the rest dark brown, widi 
a narrow border of white.. Tertiaries sUll lighter, some of the inner feathers 
being altogether white on the inner web and tip. Usser under coverts 
white, mottled with ash. Forehead, checks, tliroat, front of the neck an 
breast, inner coverts, sides, belly, and under-tail coverts snow-white. Legs 
and feet black. 

The Pigmy Spoonbill is noted in Griifitirs Cuvier as “ one o t e 
most rare birds existing, for, but a single individual is known." It is said 
to l)e a native of Surinam and Guiana. The present s|)ecimen is stat y 
Mr. Newcombe. who presented it to the Society, to have been " sliot on 
Fdmonstone’s Island. whichU situated a litUc to die iiordiward of thecentre 

of Saugur Sand." Captain Ltovn. of the Indian Navy, informs me that 

be abo once met witli a apecimen in Arracan. 
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DESCRIPTION 


OF 


THREE NEW SPECIES OF PARADOXURUS, 


INHABITING THE SOUTHERN, CENTRAL, AND NORTHERN 
REGIONS OF NEPAL RESPECTIVELY, 


\l 


WITH NOTICES OF THE 

HABITS AND STRUCTURE OF THE GENUS. 


By B. II. HODGSON, Eso. 

It. C. JUMidtMl ill 


'i 


CtHMt PARADOXURUS. Cdvicr. 
SfMciei P. HIRSUTUS. Mihl. \ 




This species is pccnliar to the open parts of the Nipnlese Tnrat and is alsd^j 
found very generally in the British districts on this (the left) side of the 
Ganges. It is possibly identical w ith Blaixville s Virerra Bondnr, des* 
crilied from a drawing at tlie India House; and, should it prove sh, the tri- I 
vial name Bondar can be retained ; if otlicrwise, the epithet Ilii’satus^ affixed 

by me in consequence of the extteme length of the animaPs hair, may serv e ’ 

t • ■' ** 'I 

to designate the species. 

In North Bihar as well as in the Xi/Mlese Tarm, this animal is knowii ^ 
by tlie names of Machabhu and of Malwa, It is no more shy of inliabited 3 
and cultivated tnicts tlian the common Mauj^tyose or Herpestes GrUeus; < 
audits favourite resorts are the old and abandoned mango groves. 
holes of the decayed trunks of the trees it seeks a place of refuge, making 
such its ordinary dormitory as well as invariable breeding place, and even 
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procuring il 3 food a!most as much amongst the branchca as in tlie gnifis 
'n hicli is sufiercd to grov ap in Iheso groves nller their cnitivation has been 
laid aside. However rapacioas its ordiuary habits—and those of few of the 
carniTortv are more so—"it feeds freely upon the npo mango in season* as 
well fis upon other »pe fruits : but its more usual food consists of bve birds 
Olid of the lesser manimiils—the former of which it selves upon the trees as 
well as on the ground with a more than feline dexterity. It readily kills 
and devours Hinkc6 as well as hares and llielr young* with nuce and rats; 
but will not tmich frogs or blattas One tlmt 1 had alive esicaped from 

conlincracnt I and, os so6n as llic gray of twilight set in, it made its nay 

into the poultry yard, climbing a high wall and killing one goose, two ducks, 

and seven fowls, in less than an hour 1 

The llirsute Poradoxunis is 4-5 incims in length from the lip of tho 
HTiout toihc end of the tall and about O’lhs. in weight. The length of tho 
toil, inclusive of the hair projecting beyond its tip, is eijual to tlmt of Llie 
animal—exclusive, about an inch less. The female is somew hiii sniEdler 
limn the luaJo and rather paler coloured: hut tlie difibrenoe is trivial, neither 
sex nor nonuge causing any noticeable diversity' in thU t+pccics. The colour 
of the animal is a full clear yellow, largely tipj^d witfi hluck, and onilrcly 
void of marks or line® upon the body, Tiic entire bridge of the nose, with 
the upper Tip, tlie w'hwkers. nnd broad band thfence proceeding over tho 
cheek®, the ear®, the chin, and low'er jaw, tin? fore leg® wholly, and the bind 
from the heel downwards, together witli the terminal third of tho tail, are 
^ black or black-brown. The region of the genitals, and a zone encircling 
tbc eyes posteriorly, are ptire, pale, yeHow, Tlic soTofl of the feet and the 
snout are brownish llesliyiray : tlie nude part of the lipSi the palate, 
tongue, and bare portions of the ears and of the genital region, pure fleshy 
white. 

The: fitr is of two kinds, viz. lioir and wool. The former is straight, 
da 3 tic, notrigU, of great length and free Bet, not even ordinarily applied 
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to tUcboJy anil cotisiJcrsa)l3^crlgiblc Wider c^. ilnoent. Ji is tiro iiicbcfl 

and it quarter longs ana, fur iTie most part, eciujilly so <tyi!T tte ^ hule Ijodfl 
and tail, the fixce oQly and limits being dteBeod . Tn tkOTt adpres^ed lur^ 

The colour nf the hair i:*. geueraByrfor tTTO-th^ the root, ydlov^^ 

and for the tcmimal tliird, black ? but hero and there abair whollT bla^ 


; tind, sooicliracs, tlie hair hns a third dusky Tjng'to^i^ds ilij 


base. The TTOol is 1^0 ft,'wUy curved in its length, somewhat More thft^B 
hair as long as the hair,nTOl aentirely of a yellow. Iiuc. tbougli 
to the skin,it has a dusky colour. This specks in its general tomi exhibit^ 
n good deal of the ^onni form tyi>e; Imth the face and fbody bebg long^ 

nnd more attenuated than in either of the subse4|ucnt ^Imak. The 
is depressed and rather bmad; the fac® or uosC considerably ciong«lcd atii ^ 
tiharpeiicd t the mazilc largish lind dofined r the uares 

and lateralT opened chietly lo the front, but freely to the sides also, wliithcr 



pupil wiikli is, however; for the most part, vertical and linear ; Xars well 
developed, fr^ly cxserlcd frdW the head tmd rticnce having cotisideraiiltt 


posterior part of Hie helix divtdLilnnd fumfeUed u llb tifb salient proces^ies^ i 


4 ba&L-digitah and 2 dougate metatarsal mid metacarpal balls: the actfoa ^ 
and structure plantigrade; but not typically so, the far extending in tim hitid 
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^ .arricl .»b-l.orizomally withUie paHa tItUc raised 

SO Jbs to keep it otT the - 

'nw feniftl(?» biive 4 ventral toulE, and produce, I unflcTslnnd, but one 
brood per Htinnm. Tlie bablii of the species Tender them more netive hy 
uipht than by day—a circumstance clearly proTided for by ilie Inr’^-uess uf 
their eye with ;ils extremely convex cornea. They sleep rolled up in a ball: 
vlmn euigeted, aidt Uke cats; and, like cots and do??, drink by lappint! 
ivitU the'tongue. Tiny nre exUouiely ferocious and unruly ttlmn taken 
mature; Imt nre apparently very enpabic of Iwmg tamed, if caiigbl when 
young, tlmtigb the natives of tlie plains or llills neVETalteinpl tB- subject to 
discipline tJieir vationa and liigb uainml endoTvments. Tli.dr cerebral 
dcvelopwetit is itiueli gre.atertlmn that of Ibe Jfnngowes ; ami timy imvo.a 
finer sense of smell, but lf*s acute brnring and dhtmal vision. Wlicn fight- 
in-v they grapple u Kb caeb other like vrrcstlers. siratching and bttmg ot 
dm same titoe, butdtever tpuitiog theirdmld on the body of Om udve^ry. 
Th^ arc matelde.-? eUmbers; and derive tbe cxlraordlnary energy of their 
double grasp with Imlb hands wiJ fcM, whether inVa.isi.m or iu .contests 
with each other amt with their prey, from the high.articuM.ou and Tree 
lateral motion of their limbs, the'great strength and firm msertionm the 
iareeUnmeri of tl«ir i-ectoml muscles, and from tl.c sharpnc^ and enrea- 
l.iroof their very' '"'‘biln ahcalhcd unHs.-al! poinfs in wlnrh dicy differ 
Temarknhly from the Mangoosca, and approx ironic, through the Pilun, to 
lha Bears and Cats. Their rapid action is by digital bolhidi> of tlie feeh. 
imlmarV. of the hands ; Umir walk slow, wholly i.lantigrade, and deUbeftite, 
litb tim head aud-mil l.n^d and the bnck ltrchcd. Tlmir intadmes are 
usnallyfVom 4 to C. tlnJfe^tblf fiidglh of their bodies, Aths of the canal con- 
aistiuiof small gnt.andtherest.of tl.c largo. They hav. n shor. emeum 

of rfrout Sn inU. iwlsnstli, ami commonly rtf l!.r«imo oriuahie d.an.c^ 
with tlio birge iuti^timr u hicli,-as well as the small, is thin, coatu , an ma 
from valves, sacks, ot any oUior appnrafts cakfthted to retard the passafe'W 
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of the food. The stomach is a smooth hA]gpipe^ o^hlbitktg on 

its outer ?jurracie the faintest indiaitlon merely of mtiocnlar Cl>«s* 

The aboTe remarks relatiTo to the organization and fmhits of the Hir¬ 
sute Parudox urns arc, in the Tiiiim, eqimlly appiicahle to the two fallowing 
speeics which 1 shall therefore characterise principally by such iliiTcrcuces 
as they exhibit. - 

PABADoxiBrs Nicalen'sts, ^riliL The more pecJuliar hahitht of this 
species is the ceutral region of ^>7*0/, where it is veiy common ; hut it 1 h aim 
foiuicl in the noriherti, and occasionally oa the confines of the potifhrm, 
region. It nettr qoits the untamed fofrst, and reiy seldom tfie muiia* 
tainous country. The intestines of iTiis species arc somewhat longer tfian 
in the list, orsix linics Uie length "of thelKidy and bead; and tliecmwna of 
its molar teeth are rather flattef-—indicattoiiB of a less camivorotm^hahLi 
tlinn are'supported by the relatiTC manners of the tiTjng animds as seeii by 
me in confincmenly as a'cll as by the contents of the stomachs of sucli as 
were killed in the State of freedom, I kept an individual of tfjLs species for 
four years; and, though I took no pains to tame if, h exhibited many more 
signs of dberhty than I ever liritiie^sed in P. Uit'sttius, The slomacltloo of 
oue wiilcji I &hol in the foresta of the oeotml r^on contained oiily scc$it 
leotcfl, gm^ and tinhusked rice. Tlic caged aDiina! was fed on boiled-rice 
and fniiM, wKicIi it preferred to animal food not of Its own killing. -Wlieu 
s^t at liberty it would Ue waiting in the grtiss for ttpomaws and jn^mos, spring’ 
ing u(>on them From the cover like a cat; imd when tlte feparrows, us Ire* 
quentJy happened/ventured into its cage to steal the boiled ricei if would 
fetgu ?flepp, retire into a comer, and dart on them with unerring aim. 
Birds, thus taken by itself, it ppeferrod to all other food. 

This auimid w^as very cleanly, nor did its body ttsimhy emit any offensive 
^Diir, ^ilo^l^^ll when it was imtated, it exhaled Q most, fetid Bfench citUBed 
by Uio .dischiu ge of a thin ycEow^uid ftom four pores, two of which are 
placed ott either side the uuus just wUhiu iho sphincter. The orgtias 
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secreting Uiis liquor ore scattered granular specks, from which no ducts arc 
traceable to Uie |M>res whicli emit it. 

Xo similar pores exist in either tlie preceding species, or in that which 
will 1)6 subsequently described; and yet both of them were ordinarily fietid 
whilst tlie present one was not so.^ Doubtless the secretion exists iu all, 
though the pores wliich carry it otV arc no more visible to the eye in these 
species than arc the ducts in the other. 

The distinctive secreting appanitus of the genus, and which is dispos¬ 
ed on either side of the whole length of Uie male and female organs of 
generation, has the same form in all three species, and the same secretion. 
This organ consists of two almond-shaped glands, one of w hich is laid edge¬ 
wise along either side of the membrum virile or of tlie rima sexualis. These 
glands arc covered on the outer side with fur, but ore nude on the inner 
side ; and, tho skin being lax and subvalvular, when closed they conceal 
tlie sheath of the penis or the lips of the vulva—when opened, exhibit a 
shallow longitudinal fossa betw'een the glands and tliose parts—but so 
sliollow that both are laid bare ujum a nearly level and wholly nude surface. 

Jjongitudinaliy Uie glands are clearly defined by a slight constriction 
of the skin, especially on their anal extremity, between which and the 
opening of the anus tlicre is a clear space of an inch, covered with fur like 
the proximate ports, and forming a simple peroncum, from which, in the 
male, the testes are suspended in a small hairj' scrotum. If you press 
these glands, w ith the skin on, they yield a clear thick substance like 
congealed honey, in small globular parlicJes, issuing from numberless small 
and similar pores disposed all over the surface of the glands. Pressure, 
when the skin is removed, causes the protrusion of the same substance, in 


* Tbn msj be explained by (he constant state of irritation in which the two former 
■peciealired daring (he short time I had them alire, whilst the Utter, from having been taken 
young and reared in confinement, was ordinarily tranquil. 




78 


DESCRIPTION OF THREE 


the form of strings, like vermicellL The odour of this Bccrction is strong 
and musky, 

I noAv proeeed with the description of the Nipalese species. This 
species b 40 to 50 inches long from tJie snout to the tip of tlie tail; the tail 
being, as in HirsxUus, e<|aal to the body in length when niei];suTied with the 
terminal hairi and about an inch Jess* if the tail only be admitted* The 
weight is from 9 to IDlbs*, and the w'hole habit considerably tnoro robust 
tlion in Hirsutvj^ In this respect, as in iJio twisted tail and shorter face of 
NijialenslSf it differs materially from IlirmluSt agreeing with the Pongouu^ 
or P. of Cuvier. Indeed so strictly similar is the conformation of 

Nipufensis to T^ptis lliat it is unnecessary io say more on that subject; 
so that wc may proceed at once to the fur and colours of our species.* 

The fur is of medial length and of two sorts, pretty much as in the 
domestic Cat* only longer and thicker* TJic length of the hair is about 
inches : of tho woob about J inch* TJio former is trinnnulated from Uie 
base with dusky slaty (■j') rufous yellow (|) and black (^) : the latter or 
wool wholly slaty. TJie general effect, in poLut of colour, is a medial 
cat gray or brown gray, void of all marks upon Uie body. Centre of the 
neck, on the abdominal aspect, cliest* belly* and insides of the arms and 
thighs, pure rufous yellow : tip of Uiil. paws, cars, lips* chin, a curving line 
on tho checks proceeding from the upper lip to the eyes* and a longitudinal 
mark over the eyes* black or blackish: Iris brown i nude skiu of the soles* 
lips, and ears, flcsJiy bronm: palate aud tongue, deshy w^hite: whiskers 
halt white and half black. Those of the lips are very strong, long, an<i 
udpresseJ. There are lesser salient tufts of bristles on the cheeks, above 
the eyes, and under the chin—attributes common to all the three s[>ecies. 


* ft^corelidg Id Crv}£j|^ has G (jegUu jVfpalirittiVliDi bat foiir: && aUd IfrWvfuj 

.%nd, uUift dilffTcnce Li iiiBt«mt* f bei;'I d ftiiti ni^ fttti bire been carcklly d«t«fiDiQed by 
tliD ciaiuinsilLDa of lereivil iaiJiridliiali. 
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The ears in the present species are covered, outside, with hair which also 
forms a margin round the inner surface. The fissure of the posterior |)art 
of the helix is simple, and the processes of tlie interior are less developed 
than in Hirsutus, Both, as w’cll as the one to be next described, have a 
small stripe of fur below the os calcis ; and in all the large lax intcrdigital 
membrane is covered ^vith hair. 

The females have four ventral teats. They arc rather less than the 
males, but otherwise entirely like tliein : nor does nonage afford any 
material distinctive signs. 

Paradoxurus LANiOERt-s, Mihi. This species is strictly confined to the 
nortliern region of Nepali for warding off the cold of which its woolly 
fleece is peculiarly well adapted. In general confonnation and physiogno¬ 
my it is mediate between the two preceding animals, being less vermiform 
than JIirsutus—\ess robust than NipaUnsis. In size it is considerably less 
than either. It measures only 32 inches from the snout to the tip of the 
tail, w hereof the length of the tail is but 12 inches, or barely more than 
a third of the entire dimensions. The ears are hairy on the outer side : 
and the tail is without twist. 

The fur consists entirely of wool precisely similar to that of a coarse 
fleeced sheep. It is about an inch long, and collected into floces or clumps 
W''hich incline to a curled appearance. On the legs and face the fur is short¬ 
er, closer set, and more like the fur of the congeners of this singularly robed 
species. The colour is an uniform earthy brown, but paler and fading into 
yellow, on the belly : the whiskers aro white : and the nude parts, fleshy 
gniy. As the Paradoxuri generally, and the Ilirsuti species in particular, 
bear a resemblance in several respects to the Viwrra proper, with w hich 
they arc ordinarily compared; the following anatomical details may excite 
some interest, as well by' their novelty, as by the demonstration tlicy afford 
timt striking differences of form and consequently of habits exist between 
ftie one group of animals and the other. * 
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The Muclmhlnt, as already noiiced, is the lUe 

Cat arse or Cat as, the Vherra Hasse vcl Iwhea; ajxd by these, the popular 
nauica, the animals are described m the ensuing memoranda for the greater 
part of which I ain indebted to Dr, CAMPnetL., 

Tljescull of the Caias airoughout very considerably compressed and eleva¬ 
ted in comparison of tliat of ibc 3 £nclmm, the one bearing in its general form 
the same resemblance to tlie cranium of tbc spaniels as tlic other does to tiie 
scuil of the mastiffs, Tliis comparison refers more particularly to the 
carcbral portion of the heads. In other words, the parictes of the Catarse 
shelve insensibly towards each other, ami arc surmounted by very large 
longitudinal and transverse cristm; whU^i those of the dWiatAa have au 
ample swell, with ridges far Less developed. The articulation of the jaw's 
is somewhat decider lu Caids than in Mnehubba; the coronoid processes 
considerably larger and more inclined in the latter tliaii in the lormer. 
Tlie form of ibc zygomatic arches and of the orbits, and Uie proportional 
length of the frontal and nasal bones, are pretty nmch the same in 
both j but the contour of the latter bones is materially different in tlic 
one and the other animal. In the Muchabbt^ the frontal and facial line, 
from the commencement of the longitudinal crista to the end of the nose, 
is straight in its lengthy whilst, in the Catane, it is arched; and, if these 
parts be regarded in reference to their iransverse outlinej in the Cat arse 
they present a strong and perfect convexity throughout—in the Mttchabba, 
a level, depressed along the mesial attachment into a gi-oovc which occupies 
the w hole extent of the nasal bones and the anterior half of the os fronds. 
The receptacles of iho auditory apparatus are three times as large hi the 
Catarse as in tlie Mucfmbba : but those containing the olfactory organa are 
flomew hat larger, though by no means compcnsably so, in die latter than in 
the former scull. The infra-orbitar foramen is twice as great in the Mu* 
chahba as in the Catarse, corresponding to the superior size of the whiskers 
in that animal, Tim teedi have in both sculls the same positions, forms,’ 
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and numbers: but tlie canines are sharper and rather more curved, and 
the processes of the molars are much more acute and longer too, in the 
Catarse than in the Muchabtui, The scull of the Mttchahha measures 
inches in length, 2 and J in width, and Ijth in height: That of the Catarse 
4^ in length, in widili, and 1 J in height. In proceeding with this com¬ 
parison the osteology of the Muchabba will be chiefly detailed, the differ¬ 
ences, merely, presented by that of the Catarse being noticed ns they occur. 

The cerv ical vertebra? arc seven, and measure together 4 inches. The 
lateral processes or ala* of the atlas are broad and strong, as is the spine or 
crest of the vertebra den lata. 

The six anterior vertebne only of the neck arc pierc€?d in the trans¬ 
verse processes by the canal of the vertebral arteries; and, with the excep¬ 
tion of the two first and the last, all have strong transverse processes 
resembling those of the lumbar ones. To this may be attributed the 
strength and thickness of neck so prominent in the animal when alive 
and so essential to his predatory habits. The vertebral arteries cuter the 
spinal canal in the articulating cup of the atlas, having a tortuous course 
through its body, and they iienetrate die condyles of the occipital bono 
immediately after entering the scull. The seventh cervical has all the charac¬ 
ters of the dorsal vertebra* except the depression for the articulation of die 
rib. In the Cn/arsc the cervical vertebra? arc seven as in the Mnchabba; 
but they are so much longer in the former animal as to measure one-third 
more, or six inches. The crest too of the vertebra dentatu is higher and 
arched, giving that graceful bend of the neck so noticeable in the living 
Catarse. 

Dorsiil vertebne 13. smaller in their bodies and transverse processes 
than the cervical ones. Tlie 10 anterior ones have spinous processes point¬ 
ing backwards: the Uirec posterior ones have no transverse processes for 
the articulation of the ribs, which arc merely articulated with a small 
depression on the anterior end of the body* of the vertebra?. The lumbar 
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,crtcbr«E are seven in nmnber and large; the transverse processes ef all 
pointing forward#, those of tlie tw o first and of the last one. smaller than 
the others. Sacral vertehrse tliree, united by oasification of the lateral pro¬ 
cesses-passages being left opposite the intervertebral siiaccs for the trans- 
nilsslou of the sacral nerves. Caudal vertebriE 28, tlie first four having a 
remains of the spinal canal. The number of vertebrm here eicccds UiuL of 
the Cttlarsc by 4. The pelvis is shorter and broader in the ilfirr/mliw than 
the Coiarte. the sj-mphisi# pubis being in tlie latter IJ inch long, and ui 
the former, only } inch. In the Cafarsr tlie acetabulum is much smaller in 
circumference and not so deep : but tlie groove in tlie antenor margin for 
the lodging of tlie round ligament is the same in both animals. 1 he ster¬ 
num is composed of eight distinct bony pieces of a cylindrical shape: the 
posterior one furnislied with heart-shaped cartilage J of ao inch long, 
projecting beyond the attachment of the last pair oi true ribs. The 
riba ate 13 pair. (* true or articulated with the sternum by Intermediate 
cartilage, and four false The scapulm present nothing remarkable to 
assist ia elucidating the muscular powers of the animal, save the largeness 
of tie spine and the extent and shallowness of the glenoid cavity—the 
former indicating the sUenglU of die scapular muscles, and the latter, a 
great latitude of moUon in the humerus. The glenoid cavity is oval-shaped 
and twice the extent of that in tlie sci^ula of the Calitra. And here wc 
have the flrat indication of a prominent difference in tlie motive oi^ans of 

the one animal from ihotie of Uie other. 

The hnmeruii is indies longs strong in its shaft, and bearing pro- 
minenily all the marks of a hone subjected to vigorous and varied muscular 
power, Its head Is Itirgc and represents a small segment of a largo circle. 
It appears twisted tovranU its dtetnd extremity, where it dilates into two 
large condyles for the origin of tlic strong muscles of the hand anfl fingers; 
atid the ridge for Um insertion of the great pectoral muscles is strongly 
marked. Contrasted with the humerus of the Calatst it iud|i^ mtich to- 
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illustrate the structure required for a plantigrade and climbing action, a* 
compared with a digitigrade one. 

The aniiiials arc as nearly ns possible of unequal mean height: t)ut 
the length of the corresponding bones is far from ef|ual. The CotarM 
moves solely on his fingers by which means the length of his metacarpal 
bones and of his wrist are added to his height. The Murhnhba walks 
entirely on his hands and aTist, being thus deprived of his carpus and 
metacarpus as a part of his stature from the ground. But he is compen^ 
sated for tliis by an increased length of humerus and forearm nearly 
amounting to the length of the metacarpus which is added to these bones 
in composing the height of the Catarse, The centre metacarpal bone of 
llie Catarxe is one inch long: His humerus half an inch shorter than that of 
the Muc/iabba, and his radius (the true forearm) g of an inch shorter than 
that of the other animal. Tlie humerus of the plantigrade animal is 
strongly marked with a large ridge for the insertion of a pectoral muscle 
which rises from the whole length of the stcninm; is furnished w itli broad 
condyles for the origin of the mtisclcs of the hand and fingers; and has an 
extensive surface for articulation with the scapula. All these signs indi¬ 
cate free action of the arm on the trunk, with extensive motion of the hand 
and wrist. The humerus of the digitigrade animal, compared with tho 
above, is weak and short; is not so prominently marked with ridgesy 
its condyles scarce project beyond the articulating surface or trochlea; 
and it shews a limited surface for articulation with the scapula. Iheao 
marks attest a more limited power of arm and hand, and a less free 
Zion of .he extremity on .h^T .onh. The endius in .he 
ie much g.ronger nnd i of an incli longer .han in .he Cularst: iti. ar.i- 
culating surface which enter* into the composition of the elbow jomt, 
is twice as large as that of the other: its rotator>- motion on Uie ulna 
is much more free and extensive, enabling the animal to bring tl.e hand 
from tlm state of prona.ion freely round U> that of semi-supinnlion; 
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and ltd distnd extremity id dilated into a large articulating surface for 
the attachment of the wrist. The ulna, as is usual where the radius 
is (npablc of rotation and forms the chief articnlation with tiie carpus, 
becomes gradually smaller towards its end where it tenninates in a round 
point. In both animals it enters but sparingly into the uTist joint, being 
articulated with one carpal Ixmc only. The bones of the caqins arc 
seven : those of the tarsus are seven also : the metacarpal and metatarsal 
ones are five,* corresponding to the number of lingers. The latter lioiies. 
as well as those of the digits, arc all nearly of equal length. The articula¬ 
tion of the metacarpal and metatarsal bones with the carpus and tarsus is 
free, affording much pou er of motion on one another. These bones admit 
also of flexion and extension on the wrist and ankle; instead of forming 
a compact arch, as in the Catarse, where they are raiscil from the ground* 
The five digits of the hands and feet arc all produced to the front, the 
thumbs not being retracted as in the Catarse ; and they art* armed w ith 
feline talons. Each digit has three phalanges endowed with tlie most 
extenwre motion. To all these peculiaritios of structure it is ow ing that the 
Muckabba is enabled not only to climb trees with ease and rapidity, but 
ill its own defence as for purixises of aggression to grasp an object with 
considerable strength and with the feet as well as the hands. It cannot 
of course bend the digits on the palms, but w itli one liand opposed to the 
other and the free rotation of the radius on the ulna tlic Mneiuthba clasps 
tlie branch of a tree or the body of its antagonist when fighting witli the 
greatest ease, and apparently with much force. The Mucimbba iu these 
respecU difl'ers much from the Catarse, whose etlicient fingers are, besides, 
only four, with a small fifth, one behind and before, but of little use from 


• Thrn sre •ho two •mill •ciamoid booc4 placed ofcr the »rticuUtioa of each meUcarpml 
•nd meUUml with the first pbalaox, to Mrve •• folcra for the digiU. 
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their elevation and imperfect development. Nor are its talona either so 
ucut6« so curved, or so mobilct as tlioso of tlie Muchahba. 

The bones of the fore arm and leg arc separate in both : and the wrists 
and ankles of both contain the same number of bones : so also do the 
digits ;• but in the Caiarse there are only 4* metacarpal and metatarsal 
botics, instead of 6 ; and the bones of the fore arm and of the leg arc more 
slender and have smaller articulating surfaces in Caiarse than in Muchabba, 
From the foregoing remarks it is apparent that tJie whole structure of 
the limbs down to the talons is in the Muchabba suited to scansion, in the 
Cutarse to ruiuiing. Tlie few observations which follow w’ill shew that 
these osteological dillerenccs are accomjKuiied by others in the structure 
of the soft parts. The urinary and generative organs with their append¬ 
ages, although in one iHunt essential for classification Injuring a resemblanco, 
are w idely different in each. Placed on the shcatli of the penis anterior to 
tlie scrotum there is a secreting orgau : but, wliilc in tJie Caiarse it con- 
sistsof a hairy lump, having the size and nearly the shape of a walnut, w ith 
a dt«p cleft in iu centre terminating in a cavity w hich is again subdivided 
transversely into two hairy depressions, iu tlie Muchabba it is simply a 
longitudinal naked secreting space wholly exposed to view.f The penis of 
the former is very small, bony, mid pomting to tlie ground: that of die 
latter large, without bone, pointing luiteriorly, and covered by a strong 
membrane thickly studded witli homy points. The prostate gland of the 


♦ In reipoet to lh« mcUctrpal, mcUUrt*! lod digtui bonc» of CiUmo. it w<m!d |k?rh»pf 
be more corrwl towy lUat there are fire bones to the former, end Only two to the inner digiU: 
removing the deficiency from the one part to the other. 

t DUseclion proves the secreting organ to consist of two bodies in both animals. But in 
Cntart€ the two parU of H are closely and firmly knit together over the penis, whilst in Itimckab- 
telhcy are quite separated, and hare the penu lying freely between them. The secretion U 
more mnsky in Catmrtt than in Muchabba, 
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one la small, two-lobed, and has the urethra passing through its centre: 
That of the oUier, as large as intm's, and with tlic third lobe largely deve¬ 
loped, lies high in the pelvis, and lias tlie urethra passing through its sur¬ 
face nearest the rectum; the mass of the organ being between the pubes 
nnd urethra^ The anus in Imih auhnals is vritbont palpable secreting 
glands, ducts, or pores. > 

The small salivary glands and tlic general nature of the chylopoetic 
viscera in botli proclaim camivorons habits, as contrasted with the same 
parts in herbivorous animals. Throughout the stomach and intestinal 
canal of the Mttchabba^ there is nothing found to retard the speedy passage 
of the food. The cesopltagus enters the slomach close to the leil extremity 
leaving no cul de sac. The intestines are thin coated i the small cmcum 
undilated at its distad extremity: and, olthougii ilie intestine is wider from 
that to the anus tlian above ii, there is no trace of sacciili in it, and its 
course is nearly straight to the vent. The whole inteatines in botli auLuials 
are usually about four times the Icngtli of the body and of small calibre. 
But the smaller ones of the Caiarse arc thicker in their coats: its ciecum is 
longer, and dilated at its further extremity; and there are three yalvulte 
coumventes found in its large gut. Its stomach also U thicker and less 
purely Tnembranons. These circumstances would lead to the idea of this 
animal being less blood-thirsty than the 
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SKETCH 

OF AN UNDESCRIBED 

HOODED SERPENT, 

WITH 

FANGS AND MAXlLLAtt TEETH. 


By. Du. Th. CANTOR. 


HAMADRYAS, Am?. 6*f». 

Caput latum, subovatum, deplanatum, rostra brevi, obtusa. CantUus 
frontalis obsolctus. Jhucte tumid<v. Oculi mapn, prominentes, pupilla rotum- 
da. Nates late apertte, laterales, duorum acutelloram in co/tjiuio. Scuta 
rostralia frontalibus minora ; si'uia supraorbitalia scutt verticis ejusdem magai'- 
ludiuis, Mcutclia prccorbitalia duo, iwstorbitalia tria ; scuta occipitalia maxtma, 
sex ma^rnis scutis circumdata. Dentes reneni autid, pone quos pauci dentes 
'niaxithres. Guta squamosa. Coltam dilatabilis. Intncy teres, abthmtne 
rotuudato, squamis lorvibus, per scries obliquas dispositis, imbncattm teetus. 
(Jaudti brevis, scuiis 4 * scuteliis tecta. 

HAMAPRYAS HANNAH. 

Superne glivaceo-viridis, slriis sagittalibus nigris cincla; ahdomine glauco, 

nigro-marmarato ; caudafcre -J. 

The ghupc of the head is very like that of the Saja tripudians, Merrcm. 
the Cobra Ciipello, covered above with tfl larger Bhields in o ranges, Uie 
first of wliich containing 2 scuta rostralia, the second 2 fronlalia, the third 
2 suiira-orbitalia and tlie scutum verticis. the fourth 2 occipitalia, surround¬ 
ed by the fifth range, consisting of 2 postoccipital and a temporal shield on 
each side. These scuta as well as the others, covering the temples and lips. 
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arc of a drab color^ edged with black* The integaroents of the upper part 
of the head as well those of the side and of the chiu* are represented in the 
accompanying ilrawiugs* The muzzie obtuse, rounded, with a wide semi* 
circular opening for the tongue, which organ is black, thick, bilurcate* 
The nostrils lateral, wide, between 2 sldelds* The eyes prominent, laige, 
brilliant; golden iris, round pupil, surrounded by 3 postorbital, 2 pricorbi- 
tal and 2 labial (the 4tli and 5tb from angulus oris) shields. The upper lips 
covered with 7, the tinder lips ndth 8 shields. The mouth large ; in the 
upper jaw, a little longer, tlian the lower, 2 rows of paiativlj sharp, rejlex, 
distant teeth ; two fangs on each side, covered as usual with a diiplicaturc 
of the palatal membrane, beliind those a few (3-o) maxlllar teeth. Two 
rovvs of shar|>, reflex teeth in the lower jaw* The neck dilatile* (• ) though 
in a less degree, than that of the 2iuja tripueliiins, so that the hood or disque 
of this Serpent, is comparatively more oval, narrower, but tldcker, than the 
hood of tlie latter* The back of the hood is covered with oval smooth scales 
of an olive green color, those which cover the black akin wdtli a black 
margin, those covering the w'hite skin of a lighter colour and without black 
edges. The anterior part of the hood is formed by the tirst 16 to 18 abdo* 
niiiial scuta, of a reddish yellow color, and ibc two lowest rows of scales, 
between, which appear two black spots on each side, formed by the intersti¬ 
tial black skin* 'Tlie trunk thick, cylindrical, tapering towards tlie tail, 
covered with 21 oblii|ne raugea of smooth, imbricate scales ot 8 ditrerent 
shapes (PI. XII* Fig* E*) Their color is olive green ; the interstitial skin 
is partly black, partly white, disposed in such a manner, that it forms a 
number of banils, converging in the direeiion of the bead ; the black pre¬ 
valent towards ibc mil, near which tlie colors become much more liright, 
which is in general not tlic case with Serpents. Tlic broad abdouiina!l 


(^ } Tlie puwcT of dilalinf lUc Akia ot ibt peck and Uiiia running a hood ow tliteiud ia a olin- 
molf^altc of ili« geauANoja, LaCBCNTI, of wlucb urn iliiiijKt ipocica ore knawn, irb* t!i« Naja 
tripailiaxMt viUt n DpmbcT of Tnrielict, mnai of vliicb »ro mmiioDcd and Ogored liy 
ltussEi.1., and die Naja Aaje, Coluber hajt, Zifut^, Uifl Aapts of ibc ClftAaica, repre* 

■coted by ti^orraPY St* Hilaibk, and Savicnv, ip ** DcscripUop do rtvfyiittf/* 
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ficutu wc bluisH ^cvt iiit6rspGrscd with hl^ck q 3 they Q.ppro&cb tiic tiuL 
The tail cyliodrinil, gradually tapering into a sharp point, covered above 
witli hexagonalp yoilowlak green laoUes, marked vilth pitch black, oo that 
its general appearance is black, divided by yellow rbigs, and iutersper^d 
with spots of the same color. From the broad semieircular plated covering 
tJio mills, proceeds a number of blackish blue, somewhat chequered, scuta, 
after which commence by pairs tbe snbcaudal scntella. 

How little confidence can be put in counting the abdominal scuta and 
subcaudal scutella, using as a guide their number, which varies nearly iu 
each single individual of the same species, is a remark made long ago by 
several Naturalists, The foUowiiig Tables shew the dlftcrence in this res* 
pect as well as the respective dimensions of four specimens, whicli; have 
come under my inapection. 
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The natives say, that individuats arc found upwards of twelve feet 
in len^h; at all events this Serpent for a venomous one is remarkable for 
its size, which* even if fttlaincd by any of the others hitherto described, is 
certainly not surpassed- In general theeo repiiles are of a comparative 
small size, and perhaps the greatest ever described is a species of Daudin*3 
genus ifMwgnriM, which attains according to Cuvier seven or eight feet 
(R^gne Animal IL p- 96), Aiiotlicr venomous Serpent, generally reckoned 
amongst the greatest, is Vipera laitmif^ttaj Daudis, 'Trigtmocejt/talus 
fuHceolaitis, Oppel, the size of which is siK to seven feet; that one has ever 
been seen upwards of nine feet, is considered very douhtfnl (Uiction dcs fic» 
nat, LV» p. 30*2.) Three of the above-mentioned specimens were caught 
in the Sunderhuns, the fourth in the jungle not far from Calcutta. Accord¬ 
ing to the natives, this Serpent chiedy lecds Ttpou otlicr Serpents two 
specimens in my possession were regnlaTly fed by giving them a living 
Serpent, no matter whether venomous or not, every fortnight., (’) As soon as 
this food b brought near, the Serpent begins to hiss loudly, and expanding 
the hood raises about two or three feet, and darts upon its prey just in the 
same way, as the Ntijn /n/iiwfioju docs. Dr, Russeli. says, (I. p, 05), he 
could never induce tlic venomous Snakes to feed spontaneously, I have had 
various opportunities of verifying this with the iVfpVi (ripti^inns-, Vipera 
Daudin, annularis Daudin, The Uammirpits only 

makes an exception. This, however, is not the case with liiose venomous 
Serpents armed with fangs beldiid the maxiUar teeth, (i crochets post^ri- 
eurs), wliich 1 have had opportunity to observe, viz, Cerberm Grantti 
mihi and Potaimip/tis LuMigiojiii mihi, both of which readily enough 
swallow their food. 


(*) Tbe SAAkc-tateben baToni ibey fmd ^erpsnli, kept In ureaetusttiai^il (o 
them ■ quantity of water, wliicb ii readily aval lowed, Aa 1 bni'e wtinesaed tbii fant very oCtm, 
I eaahot belp remarking bow pirrffctly wrong tlj>e pbyaloJngifta arc, wbo aiate, Ibat Dpliidiana 
never drink- On Uio cunlrary, Ibcse ■iiimalt butb (Lriek and laDisteD llieir lon^piei, wbieli, 
wiib the flcrpcnla whose ton^^es are not fritwnted ioinicdlately la tbo cavtly of the mouclt, 
become two qttild diGVnnt acti. 
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The fresh poison of the ia a pellucid fluid, in consistence 

like a solution of gum-arabic in water. It reddens slightly litmus paper, 
which ia also the case with the fresh poison of the Naja /ri>«dfo«r, Vipera 
ehgans, Uititgurus nn»ti/«r/s, and Bungarus aerviaa; when kept for some 
time it acts much stronger upon litmus, (the color of which is easily res¬ 
tored by the application of carbonate of magnesia,) but after it ia kept, it 
looses a great deal of its deleterious eifects. Reserving the experiments 
made with the poUton of this Serpent upon living animals, I shall merely 
state here, that tlie poison seems to act less quickly than that of the 
Viptmetegara and die tVa/" frymi/toar f hut it should be remarked, that 
the experiments were made daring the cold season. This specimen, which 
was brought me in the beginning of November last, clianged its skin in Uie 

end of December, a process, wliicli I have rcasonto believe takesplacem this 

as well as in the other Ophidians of this country several times during the year. 


!n consequence of the strong resemblance between the Hama^rgas and 
the iVo>. I should consider tliem as neighbouring genera, and I even at first 
thought I could refer this Serpent under the genus Sajn. Circumstances 
however prevented me till latterly from being able to examine specimens, 
whose fangs were untouched (those of the former having been drawn by the 
Snake-catchcrs, who are much more afraid of this, than of the Cobra.) 
when 1 discovered the peculiarity of the maxiUar teeUi behind the fangs, 
which is found in the n«,>g„ri and l/yrfri. Imt never in tlm Najas. Tins 
material anatomical difference, in addition to the others existing in the exter¬ 
nal appearance, occasioned me tofonn a new genus. (• 


differs £rom N^ja irijmlims t 

1 * By its having maxiUar teeth hcMud the fanga^ 

2. By Uic spina on the os pecipiule inferlus. which, like that of the 
r<pre<.cfcg’«»», is of a remarkable slse and much more developed, tlian the 

same of the 


(•) trtM, saJ i. fieqnraUy bel-«» 

Uielr liruicLefi- 
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3. By the integuments of the head, 

4. By the integuments covcjringthe ahclominttl surface of the tail. 

5. By its color, 

6. By its foodr chiefly consisting of oUier Serpents, which is not 
known to be the case with any of the other Ophidians, which shew them¬ 
selves rather inclined to evite, than to attack each other. 

7. By its size, 

I have often heard asserted, tliat ** Cobras'^ (which name is naluralty 
enough attributed to every hooded Serpent,) have been met witli of an 
enormous size, but I strongly doubt their belonging to the Najas, which 
scarcely exceed 5 to 6 feet in length. Some time before I discovered the 
Ifam/idr^as^ 1 w as favoured by S, W* Gbant, Esq. with an interesting 
description of a gigantic hooded Serpent, he had observed at Bcaulcah, 
and which he remarked was no Cobra, adding, he was of opinion, that 
iKsidcs Cobras there are other hooded Serpents in tliis coiuitry. By 
inspection Mr. Grant denied the ITawiadrt/as to be identical with tfie above- 
mentioned, from wtdeh it diflered in size and color. 

The native name of Iftniiad/yas Hammh is * Sunkr-Choar*; another 
hooded Serpent, called * Mon^-Qhon^^ is said to attain a much larger size 
than the former. 


EXPLANATION OP THE PLATES. 

Plate X. 

A, IfcAd of Ui« S«rpci>i prepM-iag to Allsck, ciputthng Iho hood. 

B. From view of tlio complclely expanded hood. 

Plate Xf. 

A. Tbo voDomooi «pp«r&tiu Aad the larroQ&diDg part*. 

Muscles. 

1, VerteUro-iDAniilihnUrU. 

2. Ccirico-upilana with 
y iu cmatteoui pertion. 
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3. Dig»Uicti« Krilb 

3' iti DUt^nea'iit portion^ 

4. Tempormliit pOHt«rtor vjth 
4 ' ilp mniLLIftr porliOD. 

fk Temporklis mciliu). 
n, lViupor»li« Bolcrior wilb 
0' itt mftnillBr porlion* 

7. TLe wc iiirFoundtog tbo vcDotnou^ gUnd* 

Q, Tb« »orelDrifta dtioL 

J>. The dupiicuttirfl of the psUul luciabnnc* covering llifl fangi. 

10. ntJirarimn gUntl. 

]|. SnhRwnditiutw'laJivarUtt gUnd. it-/ .t.. .i—-v. 

l± Teado arlicnlo-inaxi»Mi». spreading carnooM fibre* over ibe sac, 

B. The Tfnoiuotift gJoad and iutarraunding muscles Itwaftncd and bonl over lo shew l!i« 

aobjacent muBcles- 
3. V^TLebro^niandibuiaris. 

2. Ccrrico-aagularis. 

3. Uigastrioui. 

4 . Temporalis posterior, 
a, —mcdiiis. 

0^ -- aatorioTp 

7. TLe veaamoua gland- 
B. PLerygoldeui exlrmns, 

C. Lalcral view of lUo sLuN. 

U* 1, External nppoaraiKro of the venomous gland. 

2. The gland longiliidlnally divided, hy which the cell* and their little duets 
proceeding into the common excretorian duct,aro laid open, 

Plate XIL 

A, The ictegumentacovering the bead and part of the neck- 

B, 'Fh* in teguments of the lips, chm and throat, 

C, Oniline of the bead of the specimeii No, 4, in the text, 

D, OuilioB nf the head of a Naja (ripndian*, about 4 feet in length* 

E, Scalea. 

1 of the peek. 

2 and 3 of the trunk, 

4 oftlie tail, 

F, Outline of the iiHegninenU covering ibo abdominal aurface of the tail. 


Y 
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IX. 


description 

« or 

TWO GENERA OF THE FAMILY OF 
HAMAMELTDEB. 

TWO SPECIES OF FODOSTEMON 

AN0 

ONE SPECIES OF KAULFUSSIA. 


Bv WILLIAM GRIFFITH, Esu., 

' • ' 

JUntlnu EttMiihmrmU 

I, BtlCKLANDIA. 

R, Brown in Wall, Coital, No. 7414, (sine charactcre), 

Syst, liimean Dodecandria Digynia. 

Char, gen, Fhres |>oiyganii, capitati, nudi. Anthera valvA delua 
centes. 

Ord, Nat. Hamajielide^e* R, Brown loc- citat. 

Char, gen, hlorcs capitati; capUttiu 8-tiora, Authene valvA dcliis- 
centea. Capsula UiloculanSi 12-aperma i stinhm bina infima cujuaqne 
loculi peifecta, liinc alata. 

ilr^or magna, facie Populi cujusdam, Rnmuli abrupte terminati, 
apice genuniferi. Squama: vel tegmenta gemmarum biuse oppoelt^e E Folia 
alterna exatipulata. PtduHciili teriuinalca. 
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Buckuandia populnea. H, Brown loc. cit, Ejusd. \ertniflcbte 
Schriften V, p. 374, 

llab. in coUlbofl Kbftfijyaius a Cfdrra Panjif ubi arbu&cula, usc^ue ad 
Satrarhtit ubi arbor magna. 

FJorentcni fnjctiferamque legimus tnense Octobris, JB35* 

Arif or ill locifi idoncia ex auctoi'Uato WAtLiciiti 60—70-pedal is^ cortice 
Buberoso bruniieo, coron:! irrcgnlari. Ligjmtn cotnpactum, grave, a vasia 
parvis plurimis fibrisque miiiulis foniiatum. Medallns caraos® den- 
siuscul® cellulffi punctat®, Rnili! mMlant plurimffi angustissim®. 
Zona concenlric® inconspicu®. Vasa spiralia circa medullam disposila, 

interdum composita. Vasa corporis lignei annulatn pnnctalaquc! Fibne 

punctal®, punctls istis cooifcraniin similibiis. Itamuli flcsuosi. giabri, 
lenticellttti, orticulati, articulia tuniitliusculis. bine cicatrice foln lapsi 
notatis; novelli !®viuBCuli, abrupte et obliiinc terminati. foliaqne vel 
viridia vel nibro-colorsta et glaucedine dto evanidA tecta. Gemma 
semper lermiimles, roiiifer® vel folio-ilorircr®. bisqnamaw! 
opposite, foUacc®, ovales. coriaee®, iutegerrim®, marginibiis cartilagincis 
arete npproxiroatls. Fahi/ero! (vel ™m«/»/mvr) din persisteiites claiiHeque, 
planiuscui®, fueiebus iiiterioribus basi tantura esceptA arete eoU®rentibus. 
BwpiuB (an semper ') foventea rainulos Ires minutos. quorum quiaque bine 
apicc gercns roliuin condtiplicalum, liispidissimiiro piUs ferrugineis, crebro 
septatis acutis, summoque apice gemmaruin squamas pariter bispidis- 
aliuns; longitudinal iter et inconspicue veoosm sunt, ottcrue et praiscrtim 
supra medium stomatos®. CUticulA inleriore quasi fibrosA et bine .time 
stomalibus incompletis rarius donatA. Falii-Mif'^-^ ventneos®. 

Bub-biflat®, ad nnibesin secos margincm ulrcrum spath® in inudiiin tiss®. 
cilo bivalves, demum nec tardc dcciduffi, mcmbranacco-coriace®. ptsccc- 
dentibus minus folimc®, extus briinnesccntfis, intos albid®. otrinquc (an 
semper t) slomatibua orbat®; fovoiit ramulos ejiisdem fere form® ac m 
istis, apico floriferos et pilis brevioribus hispidos. folio ramuli csterions 
tantum complete evolulo. Falia altenia cxstipnlata, ramulos semper 
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oblique tenninanlin, longiuscule [HStiolata, late conlato^ovata, interdum fere 
dcUoidea> longe cuspid a to-acumiaata, soepisslme itidhdsa, aliquando bi- 
triloba, coriaccxi, intcgerrima, subrepamla, niargtne cartilagineo, supra 
liBte viridia hicidaijue, subtus subglaucescenlia, novella utriuque, aed 
pnescrlim subtus (vel in gemiiais cxtus) ad venas et ad margines pilis antea 
memoratb cito deciduis hispid issiina^ VeHatio: vena prlmaria (costa 
auctorum) ad aplcem rccie excurrU. secondiiriis duabus infimis litrinquo 
basl folii approximaiis, ideoque folium basi subquinqnevenmm, omnibus sed 
his prtesertim arcuatis et mediauiibas venis teriiariis connexis; vcnulm 
intnunarginalcs inconspicuw» Pagina cfeteruin areola tint reticulata est. 
Cuticuhi infcra taututn storoutosa, utraque e ccllulis varie angulatis pan is 
conflata. Stomata ovalia, parva." PetioU longitudine valdc yariahilcs, 
inlerdum 4-uncialea, sacpius a-upciales, ntrifique incrassati iransveraeqno 
nigosi* supra a medio usque ad apicera sulcati. Flores poly garni, herma- 
phroditi nempe et feeminei in arboribus distinctis. capitati; octo in singulo 
capitulo vertcjllis binis allemantibus dispositi* Capifula aubterua^ m 
pediinculU solitaria, globoea, Tiridescentia, intcrslltiis floruni piwscrtim 
feemincorum dense pubescenti-pilosis. Pedutiruli teretes, longulldine varii, 
seminaciaics. vel uuciales fere, Cai^x semifluperua, subcampanulatus, ore 
trnneato camoso repaudo sub-5lobis medio sulcatis, sinubus altcmis 
profiindioribus ; fmetOs induratus, ^^superus. cieterum paruin mutatus, 
Pcfftla periiryna, dorb tiermaphr<xliti numero varia, siimbus profundioribus 
oris calycini opposita, lineari-spathulata. carnosa, iategra, decidua, per 
tesilvatioiicm arcuatim incun'a, stepe in stamina incomplete mutata \ lloris 
fo:‘niiaei subquatcraa. rudiiuentariai subulata, cito apbacelala deciduaque^ 
AVofflum lO'l-l (an nnquam plural) perigyiia, diutius persblentia ; floris 
fcemitiei nulla, ne rudimentaria ftuidcm. Filatnenta aubulaia, subiEqualia, 


• Th®»B boditi coiuiit of a cetilnl opaipio artola, generatly furrowed aloQ^ di« nticldte^ 
furrmiiitled Hy a tnnapironl ring* Bat in other »Ute» the ccntnil ■reola ia neidler opaque nor 
furrowed, and appenn under nn ipdiffetent Jens of Iba focal diaUnoe of ^ of nn inch to he 
eLnw4 by a mombmiie. 
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[wrcsUvatlonem varic flesa, post anUiesm versus apicemaphacelata (aa 
semper?); horum pctalis altemantia semper solitaria. AnOwr^ obion- 
g®, prope basin adfisre, per anllieain stepe tort®, biloculares, valvatiiu dekb- 
centes, localoruEU suleo conneclivo approxlmato; valval® valde in^quales, 
interna angnstissima, externa lata longitudinalkcr et extrorsum rcvoluta, 
amb® persistcates, nud®, cito coriace®, demuairect® cl faciebus externie 
mutuo applicitffi. Comeclivum linearc anguslissimuin. apiee ultra loculus 
in apiculum brevcm productuin. PoUca ovale, Imve, hinc ccntralitcr et loii- 
gitudinaliter sulcatum, Otini iniB (in Here fmniineo majus) seml-inferam, 
evato-obloagiiru, biloculare, loculb anlicls posticisque O, 1-2-spornm, acpti 
dimidio auperiore tantum placentigero, parte libcrft primuni pilis brevibus 
albis puljcscens. deinum glabralum. AVy/i duo. subulati, glahri, tevoliiti. 
Stigmata plana, facies intcrnas slyloniin u medio circUev supra occupantia. 
Onuia caique loculo 0, biscrintira coUatcmiia, peudula (duobus iuBmis 
appensb) difformia ; 4 superiora aemiKir abortientia. Duo summo miiuma, 
intinia, ovali-oblouga, supra ad foramiuis situm quasi truncato, tcgurocnus 
nuclcoqtie vis distinctis. Duo intermedia majoro. sureura pnuUo, deorsum 

valde elong»tB,ambituovato-laiiceoiala,i»utufiprcs»ionc ad facieromtenorem 

angulata, extus convexa, foramina siipero distincto liiante, tegumenUa 
nucletKiuc manifestioribus. Duo iiiliuia et extinia semper fertUia, fonduni 
locuii implculia, convexo-trigona. facie nempe intcrioro angulatA, cxtcriore 
convexa, Tegumenta bina, distincla, utraque celluloso-incmbranacea; 
exterita tatlone iateriorb maximum, sursum in alam loculi parietibas ex- 
terms applicitam productum ; foramen superimi. rima-fonoc. trnnsversum, 
al® basin versus situm, ideoque quam maxime in®quilaleralc; raphe 
paruiu elcvatn, liinc ad latus internum nngidi seminb intimi currens; eia- 
lara macula brunnea nolata. l«teri«e iageaifon..e. aueleum ovatnm dls- 
cretum conlincns, coUi ore dcnticulato, foraiuen longitudine subwqiiaiite vel 
pauUo superantc. Fi-uHh$ multiplex, subglobosus, induratua. inlcrstitib 
cal 3 -cum rugosis. Capenla i-supera, demum omniuo libera, calycc wdurato 
infeme ciucta, ovata, stylb stigmaUbusque indaratis lecUusculis coronata. 
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glabniT ecorticata, bilocularis. Umiocurpiuin os^^iiin fragile Scplitm 

bilamellatum. Dckisa^^titn lociilicidQ, Incowiplete bivalvis, valvis medio 
septiferis, demuni biparlitis, fiiepcslyiia^ bngitudiiialiter bipart’ilis iipiciilntis. 
Semina cujusqae loculi 6 , situ ovulorum. Quatuor supcriora abortlva solida, 
cxtuso^a; duo summa suraum tniticaiu, deorsum prqducta, extrorsHin 
curvata ^ duo situ ct maguitudiue itilennedia eureuin paullo* deorsum bnge 
producta ol in Binubu$ alarum gcminuna inferioniiii quasi nidulantia, inlus 
augulatUt cxtus coovcxa; duo inliiiia fertilia foriml auriculam liumanom itj- 
fereotin, convexo-trigoua. ! 7 V^»irtert/abliia leviteraccreta; e^xteeiits cclhiloso-* 
membranacciiui, sulieoTiaceurriT eceilulissiiiuosiscontlatotii^ secus uiargincnii 
extcrioreni ab ipaa basi fere sursuiii product mu in alam oblongam bllamel- 
l0taTii, Jamelld exteriore maximA al® fominra dante» ioteriore oblique trun- 
cnta. J'browifw inunuiatum ! Inierius cellulosum, bruuuescotis, albumioi 
leriter adnaium ; coUo bruuuoo-sphaceiato* ore dilatato deiitato ultra riinaoi 
fonitneiiuc nuuc cxsertuni, Jtlbtwien parcuiu, albuuiT carnosiiin, l^mbryo 
inversus, albiia, longitudine ct latitudine fere albumin is, axilis, dircctione 
obliquiut. JMicHln couicn, subiilata, cotyledonibus duplo brevior, apice 
colium TOcmbnmie iulerioria subintrante* Cot^ledoaua plan®, caraoa®, 
ovules, inconspicuevenosui^faciebusseudnis parallel®. iaconspicua'^ 


2 . Sedowickia. Wall, et Griff. 

Ord. Nat- JJamftmiidea’. 

Character gener, Flores ca pi tali, numero jndeliniti, Capsula bilocularis, 
Semina indelmita, unlco iuduio cuj usque loculi perfecto, marginatp'ulato. 


* SetriU of plAAt w'kicli vere iqwd Ja thv llonoriiya Campuiy's UaLaaia Gardaa at 
CalcutU, on tha NavembcT 1035. (rommeuced germmiiling on tho ISlli of llio sjuna inoaib. 
Of tLrsc I have duamincd (an in SA aarly and driod aU(e. Tlie islegnmcnn warn ftiptarciil 
im;gtiliftrtr al U^etr Apicea and (lie viog litd tolalLj diAappoareil. I'bo inner onn bnd bisnoino 
qniio ditUiial, Uia albumra bad iliiappfrKfvd, TLo ndicln bad reiLcbed a considoralile IrngUu 
TUo cnl^UdouA wero for ibo greater part e&cloood wlihini tlie lategunients, but liod eolarged 
ud oaonmed ft grnenLfli (inL No pluinab bad biwa devetopod, ^ 





A NEW GENUS OF THE nAMAMELlDEJC. .« » 

Arbor exceUu Cerasuni quodammodo liabitu t^fercns^ aroraatica* 
Cemma axillaros tcrrainaleaqtie imbricatiin sqiiaiimlte. Folia alKWUft 
slii»qla(n. Ptdannili axillares.—Locus in gystcmnte Liuneano incertus. 

Jam ajino 1832 gtoins Bucklandiat linmainclidcaruni Inclicarum Gco- 
logo Bummo Oxoiiicosi dicnvit Robertas Brown; alterum nunc genus 
noviBsliuuiii ejusdcm ordinis conaecraraus viro reTerendo Adamo Sedg- 
wickio. Geologin: apud Cantabrigieoses professori parilcr illuslri. 

Si;ixivi ic:h(.v cERASiFtJLL\, Wall* ct Grifl'* 

llab. in rcgionc Assainiie superioris Muttack dicta, inter Dcbioo 
inookh el Rnngngurrab, in gradu longitudinis oricntalis 95, iatiluduus 
borealis 27 . Fiuclifcram invcnimns incnse Fobruarii. IttSC- Huintda nmat. 

Arbor 50~00-pedaiif, satis Ibnnosa. Truacus saipc basin prope divisns; 
coitice In-viusculo cinereo-albido, gammi-resiuain pipcraeco-niomaticam 
parcam continentc vcl effreta. Corona oblonga apicem versos pimserttm 
fnictifcra, ihidemciue ut piorimum/oliisorbata. Lignam grave compactum 
nt in BuckUindia. J’iira-, etei,tie prsesertim circa vasa dispositm. punctate, 
pnnctis pctaiitiilibns istis Conilerawni. l-scrialis. Itomnli teretiusculi. 
griseo-brunnci, bine illinc lenticellis e.vaspetati. fnictifeii abbreviate et 
apicem versus conferlim foUosi. Gemmae fotU/or^ couspieu® axillares. pw- 
sertini in ramis stcrilibus, et terininales. cylindtacco-subuiatffi: squamse arete 
unbricat® mucronatw, sursnm tnajores; inferiores rotnndnt®. scanos®. 
eoriacc®. rnbro-brunneo plus minus tinct®. glabrm vel leviter pub^entes; 
BUperiores obiongie ferruginco-pubesccntcs, sorsniu magis inagisque in 
folia abennles. rofaserirfio simplex. Folia altema. pctiolaln, ovato-oblonga, 
acuminata, serrata, (serraturis glandulosts) subcoriacea, supra lutescenb- 
viridia. snblus pallidiora, matnra supra glabra, snbtus snbpubescenUa. 
axillis venarum scenndarum villosis, contusa (bond scens ac effiter® artorts 
paries) odorem aromalicum piperacenm effundentia; rcrnatione mvoluto- 
imbricata. Ke««f,o.- ven® infra premlnul®; scenndari® allemantes.^ supra 

medium arcuate et ope Icrtinriarnm irrcgulnriter ncxie; effiterumvenu ® 
mticulatim anastomosantes, venulU additorii. secuudariis tei® mterjecte. 
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Cuiicula utraque e tellalis siituodb con^lata; superior stomatibus 
Siomata miiiuta, ovata, titseo opaco quasi glanduloso, areola^ circamambienti^ 
parietibuB rectin. Pdi&li basi iaarticulati, utnuque pauUo incrraa^uti} supra 
canaliculati^ apice tilriuqun glandulosi. Siipuhv liiiearcs^ aiigusta% obtusfe, 
secLid margiucm extcriorcm glaudulofia?^ vcl caducfe sunb vel subindumtee 
pcrsifituDt, ct tunc elongations pelioU supra basin bujus paulLo clevaiitur, 
Injlorescmtia axillaris, scd ub approxiniationem foboruin terminal is smpe 
vidctur* Fiores desideraulur. Fructtis indefinite multiplex, glgboans, 
magnitudine cerasi majoris, induratus, rugoso-verrucosus, stylis stig- 
matibustiuc persistentibus induratis subrevolutis quasi echinatus, pube 
brevissimd ferrugined simplici velutiims, PcduncuU seaquiimiciales, 
adscendentes, msertione articulati, Itevinficuli, brunneo-ciuerci, Cuipx 
fructus ^'Superus induratus, tmncaius, ore varlc lobato, lobis angnlatis 
medio sa&pe conicis, muiutissimc ferrugineo-velutinls, ■ demum liber. 
Stamina (on perfecta ?) Mnc iiiinc diu persistentia, perigj'na, subses- 
stlia. (Jonneciivitut angustunn Anthcnu adiiatte, oblongse, apice nunc 
mucronulatie, biloculnrcs, lougltudinaJiter dchisccntes ; valvula? Bequales per 
sistenles, Capsida initio ij-supem, ibidem corticata ininuteque ferrugineo- 
velutina, dcmuin bbera, bilocularis (l<>culis nnticis posiicisque Q facile 
solnbibbns) polysperma, incomplete scpticidim bivalvis, valvis demum 
brpartitis, vuivuld altera stylo indiviso, vel ambabus stylo longitudiiialiter 
bipartito apiculatis. Srptum bilamellatum, basin versus cplaccnligertim. 
Placenta planiusculie, Icevcs. Senima numero indefinitat scepissimo omnia 
aborlieutitt, upp plnra nuraqnam pcrfecta, pluriseriata, saltern medium 
placelltu^ versus, summo infimcKiue solitariis* Sterilia cujusque locnlt 
numcru vanantia, a S9 ustjue ad 30, forsan plum, vafde dtflbrmio, varie 
angnlata, cava, ossea, aspcctu sub lente cxUis cellulosa, directionc varia, 
superiora transversa, iuferiora pendula (appensa); intermedia valdc com- 
preasa. Tfn^iij»cii/n btna; exierius osseum, pagiua exleriore celluJosujti, 
intenorc tegre fibrosiiui i inicrtW tenuissimum, cclluloso-membranaceiim, 
apicem seminis versus brunnescens, cavitate omniop uudd. Sem^n /erlik 
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solilarium, omnium cslimom infimum«i«c, pendulum (npirensum), panoti 
loculi approximatum, cxtus convcxiusculum. iutus presslone aujpilatum, 
mtirginato-alatuin, ab mtcriorc latere visum murem humanam apprune 
referens, aiubilu inegulaiitcr ovatnm, bninncum, nlil lutesceiite. Raphtai 
situs Uneik ongulis caiteris saturatins Urunueft iiidicntus. ChaJata mcon- 
spicun. Foramen supemm, incoiiapicuum ob parllum approximaUoncm, 
obliquect interne situm, uKiuilaleralc. duplex; exlertus e 

membmoa duplicata, tenuissima. decolorata, pUcatuia fibres plunmas. 
elougatos, Intescentes, longitudine variabiles fovente, marglne fibns orbato 
sub lente pulchre crenato; inleriue tenue. ceU.doso-membranaceutn, brunne- 
um. albumen arete vestiens. supra in collum produclum breve, press,one 
complanalum, coueolor. inter aim fissuram foramen constituentem mdusom 
et nullo mode exsertum. Albumen paroum, camosum, album. Embryo 
inversus, axills. albus. longitudine et latltudiue fere albommts. Rud^cula 
supera, cyllndraceo-conica. cotyledonibus fere triple brevtor, baem coUi 
membranm intcrioris fere altingeim. Col^ledone^ faciebus scmims parallel®, 
plan®, foliace®.ovales. venosm, venis vLv promiuulis. Fhmuh meonspicua. 

Obs. 1. These genera are nearly allied, altliough they differ impor 
tairtly in iiabit. gemmation and stipulation, in the number of IIowers entering 
into U.e composition of the eapituln. in the deliiscence of the anthers (so 
far at least as may be judged from the examination of the aulhen onn 

bodies of Sedguickia) and ill Uiat of the capsules, in the niim ro a o 

and perfect seeds and in the structure of their integumeiils. 

2. Both agree remarkably vritk Fothergilla in ti.e slractuns of the 
calyx, ovarium, styles and stigmata, and Sedgwickia mould appear to have 
an additional and very important resemblance in the dehiscence of its 

3. They both likewise agree in a very important choraeier, and one 
wbiol. has hitherto been considered as peculiar to naked-sceded ordem. 
allude to the punctuations, which are probably confined to the rous 
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tisduei and which ore most abundant in Sedgwickia, These punctnationSt 
at least lliose of Sedgwtckia, are much smaller than those of Conifers^} 
neither has tlie central areola that lucid appearance, which tJiose of the 
latter liavc. In both genera they w'ould appear to l)e arranged in single 
rows. But upon this subject I must abstain from making further remarks 
as 1 have no lenses wdlb rac on which 1 can confidently rely. 

4. Buck land ia is remarkable for its curious ramification. I haTe 
invariably found that of the new branches, that whtcli is opposite the 
terminal mature leaf is much more developed than any of the others* and 
this would ap|)ear rarely to produce flower-bunds. TJiese being generally 
conflued to the shorter branches. 

5. This genus likewise departs from the usual character of the order 
in the quinary division of the hermaphrodite flowers ; although the female 
flowers would still appear to be arranged in the usual quaternary one. The 
fact of the frequent and often incomplete transformation of the petals into 
stamina would appear to corroborate tlie opinion of M. Dc Candollc, that 
Fothergilla is apetalous from a similar but total and complete trunsforinatioii. 
TJiis idea will be much strengthened if some of the stamina of Fotbergilla 
are solitary* while others are arranged in a double row. 

6. The same genus is remarkable for tlie similarity that exists between 
the form of the lowermost ovula, and the same when developed into perfect 
seeds. 1 believe that the fact of the exsertlon of the apex of tlie second 
membrane in the ripe seed has hitherto been unnoticed. 

7. In conclusion I must observe, that the character of Hatnamelidess* 
as originally given by Mr. Buowx in the appendix to Abel's China, will now 
require to be modified as regards the comipletion and composition of the 
flower* the number and situation of the stamina, the dehiscence of the 
anthers and number of the ovula. But it is a remarkable fact, that although 
the ovula are increased in number in Bucklandia and even iadetinite in 
Sedgwickia, the perfect seeds are in both definite. 
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PoDosTEMON. Micbau3E- 
Syst. Linn. Monaddphia DittHtlna. 

Chur. Gen. Flores midi. 

Ord. Nat. PodostemtiB, Rich. 

Cliar Gen. Spatha tubulosa, monopliylla, demum apice mpta» decidua. . 
Stamina monadelpha. unilatcralb; duo sterilia latendla, medium bicnis. 
biandterifcrum. Stigmata bina insqualia. Capsulacostatabdoculurisbival- 
viB, placenta dcimtm Uber4 scpUs adnata, ralvU paraUela. Semina estus 
mucilaginosa. 

Plant® ovascularea, vel frondos®, habitu Hepaticanim yd Fuconim 

^uonindain. Spath® pedunculorum elongationerupt®; axes infloreBcenti® 

uniflone. Flores inconspLcui. 

Ob. Ex cUaractere Malopsi affinis yideWr el ob structnram csteno- 


rem seminuin LacistemEe. 

l. Podobtemon Waluchu. K. Brown. Frondibus InformibuB ascenden- 

tibuB slnuato-lobatis, lloribua longe exsertia, ovariis BeaBllibus, atigmalibus 

conko-Bubulatls, capsula a-costatA. 

p. If oWiVtii, R- Brown in Wall. Cat. no. S2Z5. 

Hab. auper «.xia Boopuliaque rivorum et cataractaram 
props Moosmai et Mamloo. Uijimus florentem fruct.feramque mease 

altitud-me extremi dx uaeiaiia. facie HepaUc® 

einea sinuato-lobata, prfficutsa yenia rccUs o centre rauiau 
rppoaite TemoBi*. ramo unico ad florem quemque exenrrente. mferne bme 

i Bed pi®Berdm centrum yerBua. ope radicum mp.bua mundaUa vel 

aemi’inundatis arete adh®renB. Bupeme et fereBemper ^ 
floras exBcrenB. Rn^Uces interdum eoUtari®, s^pms 

dlscifonneB. bine illinc radiculaa proferentes, cxtet.ores ob Rondte b^s 
adBcendentes elongati. B®pe eyllndracci. apicibus sub diacoi ei . 

Tera nulla. jl*es iB>rMce»i(t<r marginaleB, e emubus, rarius e dtsco 
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eolitaria?, eublincalesj vcstita? aquamis 5— 1 alteruantibus, arete disticbis sub- 
equitantlbufl, eubsc^jundia, formal irregular^ fiffipiiia aogiilalis, baaibus facie 
extemA plus minus inter se coailitis^ texIurA fere frotidls sed inagis camesis co- 
lorequG magis berbaceo, venal unicA praycursis^ demuiu deciduis, inferioribus 
mmorlbus et tantum ex facie antica axis couspicuis, interioribus spatliam 
seml-ampiectentibus ; superne in pedunculos contmuatoj. Bpaihtc tubu- 
losa?, celluloso-membranaccie, avenia?, opice dilatat®, initio claiis®, ad 
anthesln apice irtt^daritcr rupta;^ pedtmculonim partes infemfi obvolven- 
tes. Pcduncnli cyliadracei, crassiusculi, ante ruplioncm spalh® flexuosr, 
adautliesin feresubito exserti, maturitate longitiidincin iincanim 4 vix meli- 
entes, post anthesiii peripberia celUdosA deciduA attetiuati f fili formes, fere 
capillacei, indurati, Fim'e$ oiunino mtdi, Biamina unilateralia et semper 
externa quoad frondis centrum* ovario appHcita* ssepiiis 4, interdum 5; 
latcralia abortientia* ccUulosa, piano-selacea, apieibus subspathulatis 
introrsum s®pe gcniculaiis, bine imA bast cum central! columnari e 
duobus tribusre blamcutis cotdilis fonnato connate. Columna intror- 
sum arcuata* ovario paullo longior* subteres, crassisucula* glabra, api* 
cem versus bifurcata in iilamcntu duo an them mm circiter lougitii- 
dine* durso ceutralitcr et paullo Infra bifurcalioncm stamen abonivum late- 
ralibuH simile Sfepc gcrens. Anihtr^ *2, (furcic cuilibet una) late ovatee, 
basL aiUxte* bilocularcs, fere didymte* longitudmaliter et introrsum debis- 
centes, loculis insertione obliquis* ante dehiscent! am insign iter bllocellatis* 
Mndothecii celluI® oblong® rotundatmve* Inconspicne dbros®. P&lUu. form® 
fere borologii arenarii* compositiiui c sphserulis binislmvibusconatis* aquA 
immersis baud solubtlibus. Ot'ormm semper internum* sessile^ ovatnm* 
glabnim* obsolete 8-&uicatum, bliocnlare* loculis anticis posticbquc 
C. septis temiissimis facillimc mptis* pkcentA centraii* carnosA* septis 
adnata* ovulis undique tectA, Otxda oo* adsceudentia* miimtksima, ,obloDga* 
virldescentia; tegumentun unlcum. cellulosum, crassum* extus papulosum; 
fommea inconspicuum prope hilum^ nucleus inversus* ovatus* apice obso* 
lete manuniUatus* subnullus. Stigma carnosum^ aero deciduum^ 
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profundc bilobam, lobis conico-subulatis insqualibus per anlhcsin divan- 
catis, antea et poBlea iacumbentibus. exteriorc semper longiorc et per 
antliesia inter crura column® recepto. Capsiila lineam clrciter longn. 
breritcr stipitnta pedunculo omnino deimdalo vet bine rcliq.iias parvas 
column® gerente. ovata, inaigniter 8-sulcata (peripherii cellulos;! c pe- 
diinnilo continiiatft siuiul cumsUgmatibuslapsiOsuleisC in stipitera decur- 
renlibas et basi e capsul® parictibus liberis, bis margines juuctionis folio- 
rum carpellarlum indlcantibns. geminatis et medio sulcatis-, bilocularia, 
sepliddim bivalTis. valvis liuroectalis rectis, siedtate lutua arcuatis! mar- 
gmibusseptorumreliquiaagerentibus; endocurpio e celluiis tumutis tr.ms- 

verse dispositis formato. Plattila coinplanata. valvis parallela, dcm.im 
libera, decidua, septis adnata et alato-inarginata. Semtm oo, mmulissnua, 
adscendeutia, smpius oblongo-ovata et utrinque attenaata, luteo-brunnescea- 
,ia.exalb«minosa. Terto crassa, ccUuloso-n.gosa, 

madefacta mucilaginosa et gmnulis niinutissimis grun.osa, immctmoue pro- 
traetd subsolubiUs. Tv«menlHm .WcW*. fauc/mre; cellnloso-membrsum- 
ceum incoimpicnc arcolatum, benneum, apiee obsolete mamuuUatum. 
E«,brsc dicotyledoncos. ortUotropus. albus, cellulosus. Colukdo^es plauo- 
convexiuscute. BaMa iufera. Uilo approximata, obtnsa. cotyledon! .us 
diiplo brevior, PUmitla iticonspicuEi. 

2. PODOSTEMON CiUlVFlTHU^ W flU. 

Fronde orbicidftri deprcssft, florlbns fiemi^exsertis, OFarib stipitatis, 

3 tiirmfltibu 3 ciineatb dentaiis, capsulb 12 —l 3 -costatiSv 

Hab Invpoi borentem fructiferaraipie in saxis rnpibu3f}ac; semi 
inandalis rivuli lentc finentis propc torrentem Bogapanee dictum, 

collium Kbasiyensium, Novcmhri 1035. 

Plamula minima, ospechi omnino fueoideo, saxis ope disconim (ra 
cumt) floribus oppositorum firmissime et inextricabiliter adl.«^ns. 
r™,» orbieularis. omnino depressa et saxU arete appUmta, lobata 
corinceo-eomca. superfieie suhsiUceft. viridis. lacida, panllo viseosa, avetiia. 

e disco ptomiscueetsine ordine axes inflorescentim numerosas exserens, lobe- 

D 


DESCRIPTIOX OF 


lOO 

ruin sinubus nudis. j4jres itiflorescenlia: super frondcm deprcssjE, cxtrorsum 
incliiiatflp, vix senii-linealcs, supra in peflunculcwcontinuata;. Squama: sub- 
senae, virides, disticbe imbricata?, equitantcs, ainbitu oblonga;. augulatie, 
substantia coriacc® et an^ilum exteniuui versus corneas interiores sputham 
semi-aniplectentes. Spathce facie 8U|>eriore fisstc, margiue iuferiore integro 
rotundato coriaceo-corneo; ccterum metubraiiacco-avcnia;, peduiiculos 
excedcntcs. Pedunculus inclusus, brevissimus, ovariobrevior ut in pnecedciite, 
deniuiu denudatus. Flores omnino nudi. Stamina semper externa, lateralia 
abortiva, ovarium longitudine ipquantia, apices versus geniculaiiin tlexa, et 
apice imo recurvata. Columnar anthera: et pollen fere omnino ut in pnece- 
dente. Endathecii cellulce vix (ibrosae. Ovarium breviter stipitatum, ainbitu 
fere lanceolatum, compressiusculuin, lineam circiter iongtim, biloculare, 
Ifcviusculum, junius sessile rotundatum. Ovula oo, majora et angustiora 
quam in prsecodente, ceetcrum omnino eadein. Stp/us subnullus. Sti^mala 
bina biiubiutiin disposita, (antica postica()ue) vix divaricata, cuneiformiu. 
dentata, carnosa, rubra, celluloso-papulosa, exteriore majore et furcA 
columnar amplexo; a?stivatione supra antheras eqiiitantia, demum simul 
cum peripheria cellulosa pc<lunculi ovariique decidua. Capsula sub* 
exsertu, pedunculum denudatuin terminans, breviter stipitata (stipite ovarii 
imroutato) formA ovarii, 12—13-costatn, costa sujieraddita vel distinctA 
vel sum alia contlueiite, bilocularis, septicidim bivulvis, vulvis siccatione 
intus arcualis, uuA demum deciduA (an semper?) Slrut^lura et placcntatio 
praecedentis. Semina oo, oblongo-ovata, minutissima, adsceudentia, utrinffuc 
attenuatu. Tesia cellulosa, crassa, iinmersa peripheria hyalina et quasi 
mucilaginosa, intus lutesceuti-grumosa. TesjMmcHlum interius iuversum, 
bninneum, celluloso-inembranaceum. Embtyo dicolyledoneiis, ortliotropus, 
cellulosus, albus. Colplcdones pra?ccdentis. Radiculce apex cum apice 
teguincnti interioris ndlixrens (ob immaturitatem). Plumula inconspicua. 

Oliservation. In neitlier of the plants have I been able to nscer- 
tain the existence of any vascular tissue; the place of which appears 
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to be suppUed bv fibre* of very email diameter packed very cloeely 
roeeL ead. at' least after maceratiou iu spirit, filled «.tb gntmoue 
matter. These fibres for... the veins above 

P. Wauuch.., which pass «p along the centre of each axis 
inflorescence, supplying in their course the «=a ee tl.e colunm of ^ 
,„ina. and terminating by forming the cost® 

P. GK.V.-.T.... these fibres are confined entirely to the axes of mflo^ 
cence • and ulthoiigh a branch appears to pass up a ong ' 
eolum’n. this appearance would seem to result rather from a 
.he tissue than from the presence of distinct fibres. The remanu e^ 
frands consist of dense cellular tissue, the cells 

shape a,.d conUining. particularly in »’• 7;;^^ 

lacrus 1 .natter. No stontata exist, although the ‘>•- 7 -;; “ 
i„,hela.st mentioned species would hn.d one »“ 

Thesmthm appear to be the o..ly entirely cellular parts. The roots o 
rwlnucn.. List, like the ..sluncles of both species, of an outer 

celluhwn..d a central fibrous portion. - each 

In P. Ga.vvrr.... each axis of inlloreseenee .s perf^tly d.st net « 
arishn^ from the parenchyma, the cells of which are there smaller and all 

. 1 1 a Onnnsite to cach of these po.nts the 

converging towards the peduncle. Opposite to cac . 

.„„ds adhere so finely to the bodies o" .Lt;, 

imnossibleto detach them to any considerable extent. 

.mpossiuie to detachment tears away 

indeed so extraordinarily firm, that each disc on 

with it a corresponding iKirtion o t e su 

.fie plant graw. «" This U very 

a. lefi. g ,,,, raUier thick. 

of Uie pollen. a..d the deciduousness of the ceUular portions of the peduncle 
aucl ovaria. 
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In desrriliiD^ these two s]>ecies I have been guided by itie fact that in 
some piauta of the order ibe stamina an? arranged all rouiiiil tire oviirium. 
But I am almost inclined to believe that the flowers arc in reality unisetiual. 

The normal tuimber ol stamina is evidicntly tive, the two intermediate 
ones being alone fully developed^ and tlie central one often entirely wanting. 
The ahortive stamina are entirely cellular, tliey are slightly constricted 
towards their pointi^ the part above the constriction being obviously more 
cellular. 

The plants of the order to which Podostemon belongs, have such 
an anomalous structure that it is scarcely possible to assign to it any natural 
situation. The only points in which it agrees with some other dicotyle¬ 
donous orders, are the absence of a perianth and the nnilateitdity of the. 
stain ill a, which last character however doea not seem to be of much li'ri|>ort'’ 
ancc. It is witli much pleasure that I have been enabled to corroborate 
the accuracy of T)r, Binulkv's induciiDiis as to these planbi being dicotyle¬ 
donous ; but it appear to me that tliey have no affinity with PiPEBAfEi®. 
Dr. von HIautics has remarked at some length on the order in his Nova 
Genera ct Species Plant, Brasil. 1 . pag. U, 7, and has touched upon its 
affinity' with Lemma; but his reasonings are Ibuuded upon the supposition 
of its being monocotyledonous. Putting this veiy- strong objection aside, 1 
think Podostemon more allied to PisTiACEiE than to any other known order. 

Kaclfissja. Blume. 

Ord. Nat, Filices. Knutf. 

Syst- Linn. Cryptfi^amMt Ftiices. 

Char, Gen, Capsulfe spnrso!, eNserUi^, orbicuiari-cyalliiformes, multi* 
loculares. Indusium nullum. 

Filices froadibus tenmtis nmplis, subtus stomatibus maxliais apertia 
quasi perforatia, stipitibiis basi biscpiamatis, capsulis suhsessilihua, 

Kaulfcssia Assamica. Griff. ^Issr, 

Fronde tripbylla, foliolis auliseesiSlbns, stipitihus tercLibos, capsulia 
sub-20-locutaribus, loculis per dimidiom longitudiiiem tantum dehiscentibus. 
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Hab In mpibus nrcnosi* solo alluviali tcctis Assamia; Snperioris. ad 
basin colliun. Nagens.um Gubroo Pnrbut propinquis. ub. cop.ose .men. 
mense Mai^r. 1830. Uinbrosissin.a amat. 

/iA,-..,„.«subterraneun..longe repens, crassum. carnosnn., .nfra md. 

culas tere.es. tortuosas. sempUces ramosasve proferens, ^ 

Ciusnue Stipitis in squa.nas duas persistentes. camosas. qnam maxnn 
papillosas (junioribus imbricatim conniventib..s e. fronde...naseente.n o e- 

pilis rarius stellatis. sa.pe raraosis. squamis badiis P***”^* 

Ltis Frons ampla. temata. ambitu deltoidea. novelte .ntn. 

Ldissubsta..tian. fom.aUe.den.um emn.pe..tes ^ 

hispidissimm. Foliola subsessilia. oblongo-ovalia. acnm.nata. camosa, sub 

—-"P" ■'“pp'" 

pcrioriobliqua. Venatio: Keaa-pr.W.> cra»s.x; secundaiaa ap 

^rsusarcuaUeetopevenularun.n.utuo nexm. vet n.ac.s d.st.ncUe, ap. 

utriusque cum vena secundaria superiorc confluente; teruanm v.x pronu- 
„IT.atemm.«cmterun.xarieirregularitcr^^^^ 

^luiultimar,... obscure clavata. vel intra-marginnH. ve. .ntra a^- 
Co,««te («>r.- cel. Kaulf.) maxinue. sine ordine ev.dente per totam pag 
nan. dorsalem frondis spanue. irrtsulariter seriaUe vel 
confluentia venularun. tertiariamn. e. uUin.ar..n.. 

.uperiieie externa tot exarata suleis quot loeula. margme pau lo .neurr 
rite erenato. erenaturis fissuris debiseentia. oppos.Us: lo^. 
,i«inU rel ultra, vert.ealibus. ovatis. a n.edio supra usque 
introrsum dehiscenubus. extus lutescentes. mtus luteo-badim. 
„bro-p..netatm. sieeatione mgos«. Sporula in acertulo lu.escenm 
mtundau. xel subreniformia. sub lente eenUcs augente n.mut.ssune 

Bcabrella. 

2 c 
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Afintomm. Radices ccUulos®, foactcub vasorum unico centraU fibris 
clrcumtito. RhiKoma e maxima parte celluloaum; cellule rotundata?, preaslone 
angulatie, plurim®, parvm. guceo nibre-rosaceo ttjrgidc; lacuna? paucte 
inteijetctie sine ordiae cvidente» Fasciculi vasorum plurea, sparsit peri- 
pberiji fibrosiT centro ductiferi; ductibus plurimis, Vix solubilibus, aimpli- 
citer trabeculalis. Stipes etlam e masima parte eellulosua; celluliE lax sc, 
pressione aiigulatm, miiioribussucco rubro-ro??acea efloetis paueb et prsci- 
pue peripheriam versua sitk; lucuu® plures, sparsce. Fasciculi vasorum 
Rubnoiti* versus basin slipitis irregulariter, versua apicem liujus circa cen¬ 
trum dispositi* sectione transvereA oblongi vel eubruairormea. .Dispoaitio 
fibrarum ac vasorum endem ac in rbistomate, sed vasa majora* liuctusque 
Rolubilcs.peeudo-tissi, compoaiti* Foliolorum cutieula uiraqoe et prseser- 
lim inferior, qu^ stomatosa, crasaiuseula, e cellulis siauosls globulus paucas 
virides mimitas continentibus formata. Stomata (vel polius perforaliones) 
maxima, sine ordine spama, in arcoHs minulis solitaria. in mediocribus plum, 
rotundata, intequalia, supm cuticulam elevata, oculisnudis facile conspicien- 
da; oris raargine e cellulia linearlbua 3—4-seriatJS anaulatim dispositis 
formato, membranula marginali simpUci ? late crenatA, Referuut omni 
sensu Uepalicarumquarimdam stomata, PareucbyinatisceUuleeutplurimum 
Totundatjc, meatibus conspieuia intercepts; cellulis cuticulee stomaiosm 
propinquis laxissimis, quam maxi me dilTormibus el lacunis am pi is intercep- 
tis. Loculorum parietea proprii tenues, membrauacei, mojccalis minimis 
crebris interspersi. 

Obs, For tbe knowlcdgeof this plant being a Kaulfusaia, I am indebt- 
«1 to my kind friend Dr, Wai^lich . In my MSS, I bad called its Macrostoma 
in allusion to its stomata, vrlilcli so far as I know have hitherto Itcert 
found only in tbe cuticubte genera of Hepatiem; these organs Kaul- 
FU 5 S describes by the words ‘‘ vesiculis pertusis/’ I have desenbod the 
capsule with reference to its ap|>earance only : but it is at once obvious 
that tbe fructification consists of as many capsules as there are cells, united 
together by cellular tissue, which is deficient along their inner faces^ but 
in this species only from their middle upwards. 
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Tlic genus obviously belongs to the subtribe Marattiacc» or Danasace®, 
in which M. Kaolfcss has placed it; the correctness of this is farther 
pointed out bv tbe fact, that in Angiopteris the evolution of the young 
frond takes pl^e in a similar manner, so far at least as may be judged from 
the universal presence of the two scales surrounding the base of the stipes 

in this latter genua. 

M. Blumes’ species may he thus distinguished : 

K. iEscuuroLiA frondeternaui. foliolis peliolntis, laterali uno alterove 
geminate bipartitove. stipitibus hinc canalicnlatis. enpsuli. subnovem-locu- 
laribus. loeulis per totain longitudinem dehiscentibus-K. *scolifou* 
B1 -Kavlfcsb in Hook, et (Irev. Icon, rilicum vol. *2. Tab. 22U. 


references to plates. 


PI.I. XIII.* F..i.b...i"« l.rM.b of Boc.maou I'.roilFoO* i •" “• oWo • 
,„l. ».l. «o..r.. boUi ; on lb. Uf. . loot. 

PUI. XIV. Ao..,.U of lb. 

Pi» I HermaphiodiU flower. Notuul «lxe. 

r «« of . «o«-. ' 

5 . V...IO.. of 0 oonooll, dMolopod «..«I .oob .« of .... oec. 


4. PcUlo 

6.6. Ditto kolf Ironsformod Into lUmio*. 

7 . Ditto, trawATerte oectloo. 

8. A.W.. oUb l».>b>o of SU...W •l.-.d '«» b.f«*- 
0. Ditto ditto behind. 

10. Ditto nUer del»i*ccno«. 

11. Ditto reprceoiioi the mutonl mipioilmolioo of the trolrei. 

13. Tniwireme oeetioo of onther. 

19. Pollen. 

14 . Cnpiiolooi of feinalo flowero. 


. 8, -UUA. n- Ftau »d piM. XV. b.» b«. W. Ort«n W. 1..U-I ol l«b... Slo. dri. 
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Plf. 1ft. F<inile flomcr <cfiira1c, otiiriuin wmovcid. 

Iff. Ontcr vieif of placooU fomoTcd from Ihe ovir1]i, rcproJcnlioB tho jiUuitidti of itfO ovula of 

one coll* 

17, Litenil *iew of thre® ojuln. of ooo lido of ihe floll of lb« oviriura, remoT«ii i*Uli porlion of 
tie plaooato. 

Iff. Ooa of the middla o^olii Tlowod oo lu loner fucf. 

Iff. Do-tlo Mcond totej^Dmeni. coclotlDff the nucleus. 

20. One ofLho lowennoBi and perfccl otuin, jnnci face. 

31« l>o, )[aired Interullf. 

32. Do. oppcT part of outer i&lej^amoflt oot awtjr, exposing the upper part of tic arooad cp*1» 

withlD which [• seoo the apex of the ouolens. 

2ff. mature frail, aereroJ times enlarged. 

34. Tranirerao aection of a capiule. 

26. Longitudinal do, mootog through both cells, and exposing the siluatioii of Ihe lateral seeds 
of each, the base of the perfect onoe alone risible. 

26. Fruit, uataral siict more of the oraria in this case 0« ahorlirc than usual I j happens; ooo of 

the oapsulei has faUen off- 

27. JonoT face of wppor aborlire aoed. 

38, Loflg secLloa of ono of the middle do. shewing it to be solid. 

2ff. loner face of perfcei seed. 

30. Loog lection of do. wiag remored almost entirolj^ apex of the second cast exposed. 
ftL Embryo, 

33. Neck of tbo second istegnmont, highlj magnihed. 

All with the oxcepUoos of Ho, I and 3A mmgeiQcd. 

Plato XV*. Fruit hearing branch of ficnawicalA ceuASiroLl* i oatunl liac, 

Plato XVI, Aoatysis of the fruit of SanGwicau ctaAiifous. 

Fig. I. Emit several times enlarged. 

9, Ditto loog leetlon through the ceolre. 

ff, LoDgUudiaal acetioa of a capjulo through both cells ; seeds in one cell (cmaioiOB lo situ, of 
tho other removed. 

4, Trmnsvono section of a oapaule- 

6. Soodi of one cell removed lo sitn, slewed on the outer face. 

6. Capsule after dehijcence, removed. 

7. tnoer riew of half tho ptocoding, lepiiaied along the wpta. 

8. Ditto outer view. 

D. 10, SteriJo seeds. 


See N'oti at the ptececdkai page. 




NEW PIuVXTS FROM ASSAM. 

Fii. II Lo.t mUo. of 0 •lo.ll. .«4 »' “ •“ * 

mcnbraoe. • ^ 

13. Ooter tiew oflowcrmoiltod peifcctsewl. 

13. loDor of ditto. I 

14, Ditto ditto loofilodloal section, oeek of the second intcioment eaposcd. 

16. Portion of the cater intrgoineot, higblj msgnifiod. 

10. Embryo, one colyledon remoTcd. 

17. One of the persistent snlbers. 

18. Ditto, trsnseersc section. 

All the sboTO more or less msgnified. 

Piste XVII. Left half. Pooostsmom Wsluchii. 


Fig. 1. Axis of loflorescenco in n young sUte with s portion of the frond. 

3. Ditto more ndTsneed. 

3. Ditto ditto after tbs debisconee of Uie anthers. [ ^ 

4. Fleer slewed laterally; one of thl nborUse stamina in situ, the other displaced. 

6. Ditto slewed on the outer face. ''L 1 < 

6. Abortisc anther. : I 

7. Pollen ; the lowermost represent two after immersion in water. ^ 

8. Trsnsserso section of osariom. 

9. Yonng osnie. 

10. Ditto a liltlo more adsanced. 


n. .«.!.! •••« •«< '••."“'"““J- «*l><>**»* 

13. Capsule at the period of dehisconoo. 

13. Ditto after dchlsconcc in the dry state. 

14. Seeds. 

16. Seed moistened. 

le. Ditto after immersion in water. 

17. Ditto immersed in water and slightly pressed. 

18. Embryo. * ' 

Plate XVII. Right half, PoDOSTiMoa OairriTMii. 

Fig. I. Aais of ioaoresceooe in n young stale, upper or inner face. 

3. Ditto ditto outer or under face. 

3. Flower of ditto detached, outer slew. 

4. Clao. .1 di». •K" Ix''*'"* "*• 

6. Upper siew of naU of Indorcicenoc during dowering. ■ / 

6. Ditto ditto, under siew. 

7. Outer siew of perfect flower, lateral and nbortlse stamina displaced. 

8. Transsorse Kclion of anther before deblsceoce. 

9 . Pollen. 
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DESCRIPTION OF ASSAMESE PLANTS. 


Fij. ID* Omlttw. 

11. DiUfr. looicUdditml fccUon tcpoiing l,Ke ddclcait. 

IX Ntiel«ttt dclBchrit, 

13* Cftpiald Tl«w«d ktcrall;. 

14. Dlllo drhitoed, its ihn drj aUir tnd of iho valvea oearlj atparalrd. 

I fit. Placet] La. 

10- Seed- 

17. Id Dor InLeiaoicol cncloiia^ tbo 
1$. FE^b^JO. 

IDf Ditto, col 5 Tedotia diaplaced. 

Plato XIX. KiDLFUJaia ai^amcA. 

lh« Ggorc QD tile Jefi ejtbibiii ibc fciH, redacod ; Ibo dalaohcd froud qd the tJghl ti of the 
laifeat naldraJ aiae. 

Fij. I. Porlida of ibo ffoivd iluired on ill infeTio^r or dorani fioe. 

9i Copadlc viewed verLtcallj and oa ita tower face. 

3. Ditto ditto upper faoe- 

4. Dillo loDjiludinal and oentral aeflitou, 

5. DiLlo iraoiTDrao leciioD towarda the tuiddle. 
d. Porliop of ibe membrane of Ihe celia. 

7. Sporulos viewed na opaque bodies. 

9 . Dillo immeraed io walce. 

0 , Long Heiion of a poriloo of Lha rrood oartiod Lhrau|h ono ofihc aiacaaia. 

10. Stoma viavod rcrlicalij and exleriorlj. 

U. Lod|( acelioa of the apejc of a thfcgnoa. 
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Amongst the most interesting of the Fossil remains of Mammalia, which 
have been found in the Sivulik strata, the Camel may undoubtedly take up 
a high position. Independently of the speculations which the remains of 
this genus would lead to, relatively to the form and features of the country 
previously to their entombment, the circumstance of the Camel having been 
up to tills period a desideratum in Fossil Zoology adds very considerably 
to the interest of the present discovery. 

The only* remain which we find noted is in Ci vier sOssemens Fossiles, 
where a reference is made to tlic Merycotherium Sibericum of M. Bojanus, 


• Osieneni Focsilei tom 6, part ii., page 507. Itesidfi the Menfcotherium, Ccviir alto 
noticea io the aame article a foaaii femor, of wbicb he tayi re»aeiable aaaai beaacoop. 

tlana ce qui cd reate, I celai d’an ebameau." A drawing of tbo apecimen. which was found 
near Montpellier was sent by M. ^fARCBL DB Sbrrb to CeviBR. Oar infonnalion does not 
extend later than the third edition of the Oasemens Foaiilea in 1825. 
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wLicb Cuvier decide^) to be an undoubted species of Drotnedary» tliis 
rcinalii consists of three teeth brouelit by a nicrcimni from Siberia; the 
place or stratum in which it was found is ni)kno\i'n» and Cumeb’s TcrouTk— 
" Si les trois dents que M. Bojanos vieiit dc publier aont effcctivement 
fossiles/' throws an nnoertaiiity even on its antiquity. 

In the idciititication of the SivAlik fossil there can be no doubt; and 
altitough we should have preferred delaying this paper until we had pro¬ 
cured a perfect skuLb we may perhaps be exeuseit for entering ni>on tlve 
J description, since the portions of the skeleton we already possess, including 
parts of the skull, arc snfiicicntly uiarkt^l to remove all doubts oii the animal 
to wliich they belonged. 

The Camel is placed in systematic arrangements at the head of tlie 
Rhmuiantia. In coroinou ^Yith the rest of tJie family it has n compound 
stomach. Its molars liave tlie form characteristic of Ruminants, and its 
skeleton generally is constructed on the same plan. But the skull dilfers 
very materially in form from that of the liorned Kuminanls; and w e see 
in the less complete anchylosis of the metacarpal and metatarsal bones, and 
in tlie greater division of the carpus and tarsus, an approach to a higher 
family among the Mammalia. The anomalous character of ihe psendo 
canines, the presence of iticisors in the upper jaw, the thickness of skin 
and homy soles of the feet, sIjcav a strong ailinity with the Pacliy- 
denuahn This affinity is greatest wdth the Sobdnngula w'htch the 
Camels approach by tljclr more divided carpus and tarsus; while the 
former approximate to tlie Ciuncls by their soldered metacarpals and 
metatarsals. 

Ill drawing a comparison lintweeu tlie skull of n Comeb and that of a 
homcil Ruminant, the (leciiUarilies of tlie former arc exhibited in the great 
width and massiveueas of die cranial portion, contrasted with that of the 
muzzle, which is slender ; the [Hisition of the orbit is more centrical and its 
edges more prominent, owing to the elongation of the crontum and to the 
greater development of ihe leinpoml fossa. 
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We cannot do l>ettcr however than follow CrviER in his observations 
on tlie name subject; w ho, in drawing liis conijiarison with the separate bones 
of the head, remarks — “ In the thie Camels the occipital crest is more 
** elevated, and the temporal fossic more hollow’ed than in the Lamas; this 
** development Ix^ing nearly as great in the Camel as in tlie Carnivora, 
** tlie occipito-temporal suture is considerably in front of this crest; the 
** nasal bones are narrower at their bases, and a much larger space inter- 
“ veues between the small raeinbranous portion situated at the angle of the 
'* nasals, and the lucrymal bone, a very small portion of which is exposed, 
** and which does not even extend to the internal sub-orbitary fommen in 
** the orbit.’* These remarks arc applicable to the Ruminants generally as 
well as to the Lamas, although the passage from which wc have made 
0 the quotation is intended for the latter: we may add tw’o other points in 
which a marked difference exists between the skull of the Camel and tlie 
honied Riiniiiiaiits. 1st, in a greater depth of maxillary bone, and a con- 
sc<iuciit elevation of tlie nasals. 2d, in tlie external nasal aperture being 
provided with three pairs of bones, tlie uasids and intcrmaxillaries being 
separated ; this interv'ening space is a general feature in the Camel, although 
subject to great variations in extent. AVe have seen specimens with the 
iiHstds mid iuterroaxillaries separated by a space of two inches; and others 
again with only one quarter of an inch of the maxillary bone appearing 
on the nasal apcu’ture. In the honied Huminantia tliis peculiarity is only 
obsenahle in the Yak and Auroch. 

We have considered the above oliservations applicable in pointing out 
the differences that exist in the osteology of the Camel’s licad and that of 
otiier Ruminants, previous to entering upon the teeth ; as w’ith these two 
points fully explained, the identihention of our fossil is placed lieyond all 
doubt, and it will only remain then for us to shew the differences which it 
exhibits. 

It bos been before noted that the anomalous character of the ti^etb is 

one of the [mints connecting the Camel with a higher family. The molars 
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however are, as is normal iu Ruminants^ in number twenty-four; six on caeh 
side in the upi>er, aiid l!ie same in the lower jaw* The first molar, wliieh 
from having the simple and pointed form of a ranine tooUi has by some 
Piatiiralists been termed a second canine, is oiie of ibe ebief pccnlinritics of 
the CameL It is situated at some distance from the remaining molars, 
which, in number fire, are in a continuous series ; m the lower jaw the ^d 
molar or that which may be considered the iirsl of the scries, is describeil 
by Cuvier as falling out at an early age i and not being replaced, it leaves 
a series of four tectli only* 

We have examined a number of skulls of the common or Arabian 
Camel, and have only found one example of the existence of this 2d molar 
ill the lower jaw; the scries iu all other eases consisting of four, w ith a 
wide intervening space lM!tween the 1st and 3d. That it is a part of the 
true series is undoubted from its existence in the specimen above alludeJ 
to. It is exceedingly small and rudimentary* Its position is centrical on 
the space between the 1st and 3d of the whole series* 

The skull in which we have ol>served this small and deciduous tooth 
is from a fine s]x;cimcn of the Camel procured at Hissar* The animal 
to which it belonged was full grown, we should say somewhat passed the 
adult state, judging from the bones of the cranliun being anchylozed and 
a consequent nbsence of sutures* Tliere is a greater developiueni of all 
tlie distinctive chanictcrs in this specimen in depth of maxillorics; com¬ 
parative dimensions of the cranial and facial portions* &c* nristug from the 
superior growth to which the animal has attained, and to llte superior class 
of animal from which it w as selected ; ami the space occupied by the max¬ 
illary Imne in the external nasal opening is also smuUer tliun we have 
o1>scrved in imy other specimen* 

III the upper Jaw' the line of molam consists of one sharp pointed tooth 
similar to a canine, and situated at some distance in front of the others, 
w'hich are in a continuous series; the two first being singlebarrePd, and the 
three last, or the tlirce true molars, double barrerd. 
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In the lower jaw a sharp pointed tooth» correspondini^ with that in the 
upper jaw, is situated in the same way ; and takes tlie^ place of the lirst in 
the series. The intervening space between this and the continuous line 
contains the second or small deciduous molar. Tlie remaining four teeth 
are place<l together, the first of these (or lliird of the whole series) consist¬ 
ing of a similar cylinder, and the three permanent molars as is usual with 
the Ruminants, being double barrerd w’ith the exception of the last which 
is triple barrerd. Finally, os in the Sheep and Antelopes, the cylinders are 
well defined, and without any approach to acccissary pillars. 

There arc two canines in the upper jaw, as we find in another section 
of the Ruminantia. 

Tlie presence of incisive tec'th in the upper jaw is peculiar to the Camel 
as a Ruminant. Of these teeth there arc two, corresponding in position to 
the outer incisors, and similar in fonn to tlie canines. In taking a lateral 
view of the skull this similarity of form in the incisor, canine, and first 
molar, gives the appearance of tliree canines in tlie upper jaw. 

In the lower jaw there are, as is normal in tlie family, eight incisors, 
differing in fonn from those of other genera ;—the outer ones taking the 
simple and pointed form as described above, and the six intermediate ones 
being more regular in pro|>ortions than is usual in Ruminants, and having 
on each side a nick or hollow on the grinding surface. 

The teeth of the Camel then arc as follows : 

Vpptr Jaw —2 Incisors. 

2 Canines. 

12 Molars, two of which are |>ointed and have been 
termed second canines. 

hotver Jaw —8 Incisors, two of which are pointed. 

12 Molars, two of w hich arc pointed, and two deciduous 
at an early age. 

The chief peculiarities of the skull are— 

1. Narrowness of muzzle. 
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2. Adranccd position and prominence of orbits. 

.3. Elevation of sagittal and occipital cresU and development of tem¬ 
poral fossae. 

4. Narrowness of nasal bones at the posterior extremity. 

5. Extreme depth of maxillary, producing an arched appearance in 

the nose of the animal. 

6. Form of sphenoid and basillary portion. 

7. Number of bones on tlie external nasal aperture. 

Tliis summary brings us at once to the comparison of our fossil 

species with the existing Camelidie. 

In pursuance of the rule that we have proposed to follow in naming 
the new species so as to ally them at once to the mountain scries, 
whence their remains have been obtained, we propose calling the largest 
and that nearly approaching tlie Indian species. Camelus Sivnlensis: to 
the second or a smaller 8i)ecies, the description of w’hich we shall enter upon 
more fully hereafter, and which may perhaps have been more closely allied 
to the Lama, we propose the name of Camelus Antiquus. 


Camelus Sivalessis. 

OiiXicCamelusSkalensis we draw our description from the remainsbotb of 
the skull and of the bony structure of the animal generally. We have at 
present only portions of the skull to guide us. Tlie remains of the lower jaw 
however are perfect, including the coronoid processes. Tlie articulating 
ends of bones are in sufficient abundance, and in a sufficient state of preser¬ 
vation, to enable us to form a very tolerable idea of the size and height to 
which the animal must have attained. 

To commence witli a comparison l»etwoen the fossil skull and that of 
the Drotnedarius or common Camel in use in tlie Bengal Provinces. From 
the imperfection of our fossil fragments, and tlie sutures not being dis¬ 
tinctly traceable in most cases, we must be satisfied with a view, limited more 
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to the g£?neral cliaracter limn to the detailed boundaries of the bones ; yet it 
is fortunate, tJiat in some cases where these boundaries arc especially re¬ 
quired aa a distinctive character, as iu Xlie naso-frontal and naso-maxillary 
suture; onr fraginenis* Imperfect as they are, have been provided with 
them. 

The form of the skull, posliioo of sutures [as fur as our fossil fragraents 
exhibit), and the teeth both In number and character, very closely resemble 
tlie existing species above referred to. ^Ve draw our comparlsou from a 
fragment consisting of the posterior portion of the nasals and maxUlary 
bones with the frontal to the posterior border of the orbits. This fragment 
would alone eatabiish the generic position of the animab and m the absence 
of a perfect skull we could nol have possessed a specimea more applicable 
to our present purpose. This fragment in fact coriialas three of the most 
prominent points in which the Camel differs from all other Rumiaants: here 
we have the contrasted breadtii of tlie frontal and facial bones, lire extreme 
narrowness of the posterior extremity of the nasals, and tJie great distance 
l>etw’een that point and the anterior border of ibc orbit, distinctly shewn. 
In the fossil there is a strong resemblance in all Uiese points to the species 
now existing ; the sw^elling of the frontal is ns highly developed, and the 
deep superciliary noteli as well de6ned. The narrowness of the nasal 
bonesontheir approach to the frontnJs is well niarketl, as also that space 
occupied by tlie membranous portion in rear of the nasal bones, and the 
siiperciliar>- foramina correspond in size and position, Ireing placed as 
remote from tlie orbit as in the living animal. In viewing this fragment 
laterally we observe that the orbit has an excessof lengUi on its antero-posterior 
diameter, the orbit of the exisimg Came! being either a perfect circle, or 
having the excess of length in its vertical dimension- The mutilated elate 
of this fraguieni—(see Tigs. 1 and 2, giving an up|K;r and a lateral repre¬ 
sentation of tlie fossil) docs not admit of remark or comparison further 
than that the animal to which it belonged was for advanced in age, and had 
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arri\’e<l at tlial period and state of dentition when the obliteration of the 
crescentic lines was complete, and when the fading surface consisted of 
ivory witli an im|XTfect margin of enamel. Tlie second and third false 
molars, or those with a single cylinder, are here in position; exhibiting a 
remarkable affinity to those in the existing Camel both in form and in 
tlie contrasted obliquity of wear (to front and rear respectively in the 
drst and second teeth,) w'hich is such a peculiar feature in the old 
animal. 

Fig. 3, is a representation of another fragment; botJi jaws locked toge¬ 
ther, but tlie anterior and posterior extremities, with the upper surface of 
the skull, w’anting. The animal from which this remain originated, was 
young—its ultimate permanent tooth not completely developed, and the 
third milk molar still in position. The general character is that of the pre¬ 
sent Camel, tlie form of maxill.'iries, thickness of lower jaw and external 
appeamnee of teeth corresponding as closely os two skulls of one species 
would do in the animal now existing. The position of the sub-orbitary 
foramen, how'ever, is ratlier higher up on the maxillary, and the diminution 
in depth or tapering of the lower jaw is not so considerable as we observe 
to be the case in the existing Camel. 

Fig. 4, gives us a still further insight into the form of the head of 
the fossil Camel. The low'er jaw (with the exception of tlie upper por¬ 
tion of the ascending branches including tlie condyle and coronoid pro¬ 
cesses) is quite perfect; and the lines of molars of the upper jaw are also 
in position. Here we may express a regret on the want of careful superin¬ 
tendence in excavating and removing these fossils from the stratum. It is 
possible in tlie present case that the whole of the upper portion of this 
specimen might have been obtained had proper care been taken in remov¬ 
ing the circumjacent matrix. It will he seen that the upper j>ortion has 
been os it were cut off on a line with the alveoli of the upper molars, leav¬ 
ing not only tliem but also the upper canines in position. 
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Fig* ,% represents the lower jnw of Hie existing Cnmeh ami placed in 
juxta position with the fossil will convey a tolerable idea of the form and 
ehameter of both. The luciiHurementa of the lower jaws are annexed* 


DiMBsstoxs, Lowzn Jaw* 

Fossil. 

Ekistitio 

FKoai 

HisfiAti. * 

Exist! .KG 
PROM .SruJI- 
RANPUR. 

/ucht 

tfiYre. 

/nr A. 

jWefre. 

Inch. 

Mefre., 

1. Entrcmr le'iif^Ui frcnii of iHEisorsI 

to r«ar of ramim* ,***.* } 

2. Ditto cTipanae of ftlft to t]|« resr. 

3i Ditto iength of tyjuplildii), 

4. Width of jaw over Ml or poialcd molir, ** 
fi. Length of nmlars in .*,*.**.**.,,* 

6* Diatnnce I at or pointed otolart 

and iLo 3d or i«l of the wriei, **.,,. j' 
7, Eximmo dopili of ratiiua al the uKondliig | 
•ngle,..* . *,*.*5 

tn.R 

UJ 

2.i 

5.0 

4/25 

.I2ti 

.110 
.052 
.15 ' 

,075 

Aim 

15.0 

0,1 

5.335 

1.3,5 

5.4 

2.575 

.383 

Jll2 

.135 

,050 

.137 

1 .005 

L5.2 

it,2 
1.05 
3.0 
5.2 

2.0 

4,0 

.387 

.157 

.125 

.050 

.132 

.000 

.101 


This fossil is the remain of a very old animal; the canines and pointed 
teeili are worn down to a llat^urface, nnd the molars which can be par¬ 
tially examined, from the circumstance of the two jaws liaving l>een fossi* 
lized obliquely on each other, appear to have lost all their enamel excepting 
the exterior border* We before stated that, although the emnimn and 
facial bones were entirely removed, tlie lines of molars on l>oth jaws were in 
position; the animal had partly from age and partly from accident, lost the 
first molar from the right side of tiie upper jaw* This tooth must have 
dropped out at on earlier period than nature had ever intended, and tlie 
coronal surface of the corresponding tooth in the lower jaw for want of the 
wear w hich it ought to have had under the natund course of detrition is 
distinctly marked with its crescentic lines of enmneh The fall of the 
tooth has further led to a tendency on the part of Uie rear teeth to incline 
forwards and partially occup^^ its place; this tncIlnatioD hud so far ad¬ 
vanced, as to prevent the posterior cylinder of the tooth in the lower jaw 
from undergoing any change, the front and foremost cylinder only of this 
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penultimate tooUi having undergone this singular alteration and arrived at 
this diseased form. 

In referring to the table of measurements above given» tlic excess in 
size of the fossil is the most prominent feature, but the relative dimensions of 
the different parts, with one exception, bear a close affinity to tliose of the 
existing Camel. In the jaw of the latter there appears to be a greater 
depth at the alveolus of the ultimate molar on the commencement of the 
ascending branch, which may possibly result in some degree from age, and 
tlie more perfect development of the teeth ; but in other respects the 
resemblance is striking. The exception to which we refer is in the second 
measurement, shewing the breadth between the rami or ascending branches 
to the rear, a difference of some importance, as it involves in the structure 
of the cranial portion of the skull an increase of widtli, and a greater distance 
between the articulating or glenoid surfaces for the condyles of the lower 
jaw. We are borne out in the correctness of this inference, by the remains 
of our sei^ond species of Camel, which fortunately is vcr\' perfect in the 
cranium, and where tlic breadth and fon%of this region in comparison 
w’itJi that of the existing Camel arc very different. To this, however, we 
shall refer in its proper place, satisfying ourselves with tlic conclusion that 
the Camelns Sivalettsis and the Camelux Antiifuus corresponded in this res¬ 
pect, and that tlic former differc*d from the existing Camel in tlie form and 
excess of width of the cranium. In comparing the teeth of tlic fossil 
represented in Fig. 4, with those of the Camtlus Dromedarius we observe 
no difference excepting that which may have arisen from tlieir difference 
in age. That of tlie fossil must have been considerable, as may lie obser\*ed 
in the wear, and flattened surface of the fourtli or pointed incisor. The 
intermediate incisive teeth have been slightly disarranged in the matrix; and 
it will bo observed in the drawing that one of these teeth hiLs been displaced 
and is now situated above, imbedded in the rock. Tlic grinding surfaces of 
all the incisors are much worn, and all marks of tlie lateral nick completely 
obliterated. On the opposite side to that represented in the plate the canine 


OF THE SIVAJjIK HILLS, 


t2r> 

tooth of the upper jaw is situated in position with its point downwards, im¬ 
bedded in the mass of matrix, winch it may ho observ'cd reposes on tlie anterior 
parts of tlic fossil. Tins canine is much worn both on tlje point and on 
the anterior side 5 and its resem bin ace to that of the Camel of the present 
day is sufficiently close to make any further comparison unnecessary. 

Figs, 0 and 7 are portions of the lower jaw of the skull, a fragment of 
which is represented in Figs, l and 2. The mass from which these remains 
were recovered was carefully broken up by ourselves, and the broken 
pieces united afterwards. A great portion of the cranium appears to have 
been dlsiritt^ted and so mixed up with the matrix, as to make all attempts 
at a separation ineffectual. The anterior part of the lower jaw Inis suffered 
in this way, but the extreme good fortune of rescuing that portion repre¬ 
sented in the figures above alluded to, consisting of the rami of both the 
right and left aide with the condyles and coronoid processes entire, is 
ample compensation for the loss, more ea|jecialiy as the incisive extremity 
a as already in our possession, and we were only in want of iJie articulating 
and coronoid processes to complete the jaw. The difference in form of 
the fossil M ill he obseni'ed on a reference to I'ig, 5, which is a representation 
of the lower jaw of the existing Camel* In giving the meafiiirements we 
[dace in Jiixta t>ositjon tliose of the Hissar and Sehamnpur Camels before 
referred to, and to facilitate reference imve defined the boundaries of our 
lines of measurement by capital letters. 
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The fosrtil ramus lias more ihe form of that of the Ok tlinii ol tlie 
Camel; the slemlerncss of its proportions resemUw that of the Cornel* 
more than of the Cau.elici* to rrhlch It In^longs : and nerc it not for the 
heel or step on the posterior ascending margin which as the generic mar 
cstahlishes its position, we should have been at some loss in recognising ns 
the remain of a Camel, a fragmeat bearing in its external ap^rance so 
strong n resemhlance to the Ox, Deer or Antelope, liulependent of tlie 
herd the Camel now existing, is rather peculiarly formed m this pm 
in comparison with other Bnminants. The Buffalo is that which has the 
nearest approach to it. In the existing Camel, tiie ascending branch rises 
at nearly a right angle from the line of jaw ; it has considerable breadth on 
its antero-postcrior dimension, and Us coroiioid process is short, straig it 
ami massive. In the fossil Camel the ascending branch is as oblique 
as in the Ox ; it has no excess of hrea.Uli on its antero-postenor dimen¬ 
sion. and itscoronoid process is long, slightly curved bach, and sleader 
Here are points of difference sufficiently strlking-but there is a still 
further difference in the form of the condyle-that of tl.c fossil having 
a much longer transverse iliamcter than in tlie existing Camel ,~.ts pro- 
imrtions are raach more slender, and Uie depression on its upper margin 
much deeper. Wc nmv remark however that the slenderness of the lossil 
comlvle is onlv comparative, with reference to that of the same genns now 
existing, and that it hears no resemhlance whatever to the condyle ol either 
the Buffalo, Ox, or other RiiminatiUs. The condyles of the two former 
arc much slighter and the upper articulating surface much narrower than 

in dte CniueL 


On the peculiarity of form above described as appcrtmniiig to tlie 

^ 1 1 nrp tmturallv »tnjck bv Ibc ciose riisemblaoce it 

niinuij of the lower jaw, wc are tiaiumiij ^ 

bears tothatof the hor.iedRumiaants, and its markc-d variation from the same 
bone belonging to the Camel of the present day; and we should be wcUned to 
refer to the extreme length of the coronoid process as a point tending m all 
prohahUity to unravel tlie mysterj', were we not struck with the dtscre- 
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pnncies tJiat sppenr even amongst animals ef the species, iti the length 
and dimensioiiB of this process. 

The length and breadth of the coronoid process appear to be clistin- 
guishijig features in all animals where there is a great depth of the temporal 
fossa and great elevation of the zygomatic arch ^ and also in those animals 
possessijig the power of great lateral motion of the eotitlyle in the glenoid 
cavity. Amongst the former may be included all the Carnivora and predatory 
animals: amongst the latter ibe Ruminantia, to which only we shall at 
present refer, although tliere apjiears to be considerable obscurity on the 
changes that modification of form of this process entails upon the physical 
economy of t!ie animal. 

The Capridee, including Antelopes, appear to have the coronoid process 
more developed than the Bos; the Bos more than the Camel. We observe 
that this process in the common GoaL C. is long and broad, and 

in the A. Cfifkarra long but narrow, in the A. T^ciracoruis it is short* In 
two specimens of the male .and the female of the Nilgai (A. riefa, 

^^c observe that the female has exceedingly a long coronoid process, 
much cun’ed to the rear; w^hereas that of the male is short, straight and 
jminted. We could give additional instances were it necessary for a 
want of any rule of uniformity, in fact the inferences of the value of 
tin's process in establishing any peculiarity in the organization of the mos' 
ticatory faculties, appear to us, as we before noted, to be clothed in consi- 
dcrablc obscurity* 

With tliese remarks on the osteology of the head, we will after the 
following Table, shewing the comparative siswai of the ultimate tooth in the 
upper jaw of a number of fossils compared with tliat of the Camel now 
existing, proceed to the rest of the bony structure, which, from the strong 
resemblance that exists between the fossil and modern types, will occupy 
but a small space* 
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Compantiwe dimenstom o/* t/ie tdiitmite or t/tird molur iu t/te 

upper jaw (he Fossil ami of the existing CameL 


Dinkhsion* 

£Xt5TtHO 

UlSSAR. 

- 

F03SII. I6ir, 

Fossic 20. 

Tossjc 3I>, 

Inch. 

JUrtre. 

Inch. 

Metre, 

fnrh. 

3trtre. 

Inch, 

Metre. 

Longlb on lu I 

mciWQrtitiietit, f 

Bmdtli on its gmtoat 

bU 1^0 j wm* jf 

1.70 

l.no 

.044 

.oa.> 

l.OO 

1.35 

.040 

.03^1 

2.00 

.050 

.032 

2.00 

1.20 

*050 

*030 


Of the vertebral column we possess a very perfect atlas with part of tlie 
axis attached to it*—The form is precisely that of the correspouding vertebra 
of the existing Camel, with the exception of an increased (Icvelopment to 
the ridge on the lower side, and a consequent increase of depression of the 
latemi surfaces in w'hich die arterial foramina are situated. The shortness 
of the wings and the conical form of the atlas correspond with tlmt of the 
existing Camel. 

Of the axis, we have only a mutilated specimen, the |Histcrior portion 
is altc^ethcr wanting, but the remainder is similar to that of the present 
CameU 

We possess a number of the loiver extremities of both the humerus, 
and the radius and ulna; some of them in coQticctcd joints, others sepa^' 
rate; but we have not bfico able to detect amongst the numerous fragments 
in our possession, the eorutectlng pieces by which the bone in its whole 
length could be established* We see no ditference whatever in these frag- 
menLs, and in their articulating ends from those of the existing animal. 
The anchylosis of the radius and ulna is as complete; the surfaces for 
die articulation of the scaphoid and cuneiform bones as flat and unmarked 
by a hollow [ and the lower extremity of the ulna is as destitute of an 
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externa] process for embracing t)ie cnneifomi bone of the carpus as the 
existing CanieL 

Tlie carpal bones are erjually correspondent Iwtli in form and nnmljer— 
the small bone in rear of the os rnagimm and connected bone liaving the 
same marked and spherical headeil articulation with the scaphoid. 

We noxr come to the metacarpal bone, of which we have a very per¬ 
fect specimen attached to the end of the radius and ulna by the intenne- 
dinte carpal bones. We see no difference in form and Jio pecliliarity requir¬ 
ing remark, 'SA'e derive data however from ibis for eatabUshing the com¬ 
parative size to which the Sivalik Camel arrived—oar dimenBions are placed 
in juxta-posilion with those of a fuU grow n and comtnoti Bized Camel of the 
present day r 



FosatL, 

Existing, 

inches^ j Jfrfrrt, 


3Srtttt„ 

Extrrroo Icnglli of melacarpnl hono frntii m n.rtirutji't.iDn ^ 
vitk itiACxrpiili lo articutiiUQa with (ha plialanges,,,, j 

I8.8d 

.47U 


,403 


The extent of non-ancliylosis, and the form of the pulHes for artirnla- 
tlon with tbe plialongcs, and the phalanges themselves^ appear to corres¬ 
pond» and to be ef[ual]y characteristic in both the fossil and the Uviiig 
Camel. 

With the posterior extremities w'c arc not so well provided, and shat] 
content ourselves with a reference to the femur only, of the low'cr end of 
which bone wc possess a variety of specimens ; of the ht^cst of tliesc we 
annex the dimensions: 



Fosste 

Ext&TIND. 

inches. 

,Vr/r«, 

tnrkr$. 

Metres, 

Extreme tnn^Tene breadth in condyl««i.,.. 

4.0 

.124 

4.7 

,iia 

Oillo ttrcBiitli frnti) front lo rew-r^ a-ri-*>i-r4>«4i"A4iiiairi-i-»^»t-f;i>Bv 


.l:t7 

4.1 

,]30 

DUlo breadth hrtweem coodyiei, ... 

0,07fi 

.om& 

t.OTS 

1 ,027 



































130 


ON” THE FOSSIL CAMEL 


With the exception of the proxttiiity of tlie condyles to each other in 
the fossil> there is no miirked difference; alt the hollows and protuberances 
on the bone of the existing animal have their corresponding oucs on the 
fossih Tile femur in its length also appears to have had as great a curve 
forward as we observe in that of the Camel of the present day* 

This brings us to a cod elusion on the com|>arative didereiices between 
the Cameltts Sivaknsis and liie Catmltts Driintednriux now existing* Although 
the fossil fratfoaeuts from which this comparison has heen derived are uoL 
either so perfect or so numerous as wc could have wished, they are still 
sudicteutly so for every purposfi of c^otiiparison, and in some coses we have 
been even struck with the rcmnrkohlc perfection of the fossil, considering 
its soft and in many cases iintierfectly indurated quality, added to tlie 
intimate combination wit]*,as well as adhesion to, tlie matrix, winch consists 
of a light colored clay with a small admixture of sand. 

In recapitulation of our above remarks, therefore, we will note that 
independent of the peculiarities described as existing in the crauiuui of the 
Carnffus Sivalensis, upon vrliicli peculifirities we rest its specific character, 
there must have been otliers in its external form. These diiierences how^ 
ever could not have extended far : its general character must have borne 
a close affinity to that of the same animal of the present day, and although 
we have proofs of its size having exceeded our existing Camel in u propor- 
tion equalling at kiist one-seventh of its height, w'eare uiiiortiiiiately iguo^ 
rant of the eflects that doiuestication may have caustid in the deterioration 
or otherwise of the Oaiticius Drotnedartus; esjiectally in a country and 
amongst a race of people who pay little attention to the iinproveiuent 
whilst the natural increase is sufficient to supply their wants and add to 
their comfort. Tlie Cameius I^romcdiiritus from wliicli our comparison has 
bctui dniwn must not be confounded with the Cametus Baciriatim or Cumel 
used by tlic Arabs. 

For the Camel In all its perfection we must seek tlie shores of the 
Caspian, to the hordes and wandering triljcs w^ho from generation to gene*^ 
ration have looked upon this animal as tlie only means by which they 
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couJd exiijL as tUe only meaii^ by wltich coimouiiiL-iiilon coultl be timintairi^ 
ed over oceaos of sand and iniles of desert. If any care be given to tUe breed 
of the Camel in its doiiicsLic state, we should c 3 C|>ect to find it in this 
(juartrr; but among tlie people of India who use die animal merely as a 
beast of burthen, and carry' on tbe breed zuuch in Ibc same way as titey do 
with their other domesticated animals, we have no reason to expect 
any improvement. In the Government stud we have no doubt diat 
all feasible means are exerted to improve the breed, or at least to 
prevent deterioradon by^ mojnlaining a stoe^k fixmi tbe largest and 
finest grown animals^ It will be noted tliat one of the skulls referred to in 
diis paper is from the stud, aud llic person to whom we are indebted for its 
Use os a mentis ot comparison described it os havtng belonged to a very 
targe male Camel: but here also wc see no great diflerence in size, 
although there are diflereuccs In the greater development of the bones of 
the bead and face. The constoat influx of Camels in the whole sweep of 
die Indus and its branehes from Lvdiarta to Shik/trput\ or even to the 
Indian ocean, most undoubtedly keeps up the supply, butdoeo notaddmiy- 
thing to the improvement of the sp€5Cica. Indeed, we are inclined to con¬ 
sider that the Camel has deteriorated in size from that to wliich it attained 
in its wild and natural character, and should our inference be correct, Uie 
dimensions obtained from tlie comparative measurement of tlie bones of 
our fossil species, may lead to a very LokToble idea of Uiesize to which the 
Camel reached, when unshackled by the trummels of man, utid leading its 
existence in the wilds of its own native region. 

We regret our inability, from want of specimens, of adding to this com¬ 
parative statement, the dimensions and peculiarities of form of the Bactrlan 
or tme Camel with two bumps, Camelns of authors. The Came- 

ins J>roine€tariK!i or the Dromedary with one hump is tlie animal from which 
we have drawn our description. In Stark s iN'atund History the former b 
stated to be the fo«^rj^/ofthe two—Cam^^Ius BcKiriaHus being descrilicd na 
** about 10 feet and Cftmefits jOrmnedarius as ** nearly 6 feet itmg.** ^ 

0 are not aware of the limits upon which the above measurements are 
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dranTi; Imt in Inking those of a perfect vertebral column from the atlas to the 
Inst caudal vertebrii of the common sized Came/u, D, nmfdarlH.s—wv obtain a 
measurea.cnl of 3 feet 10 inches, including the head. TIte (olai length of the 
CWe. is I i feet 4 inches, and this must Im considered as 

under tl.c inti ineasurement, from the absence of inter-vcrtebrul cartilages 
winch connect the verlebrm in tlte living animal. Stask-s specific churoc- 
tcr evidently leaves an impression of a superiority of size in the Cmsefa. 

nc/r.na«,. We learn from Elphisstosr. in his history of Canbul, that 
the height of the latter animal is considerably less ; that it is shorter and 
stouter; well adapted for rocky and hilly countries; nod from its shortness 
of hml,. less liable to accident, than its tall and slenderly formed congener. 

^ On the Camels in Af^ha^i,idn, tim auU.ur above mentioned. reLrks 
- The Dromedary is found in all tl.e plain countiy. but most in sandy 

™ *’.''^** i long-legged animal common in India, 

he Baclrmn Camel (which I understand is called Uzhrec in Toorkec ) 

" m much more rare, and I believe is brought front the ICuzzank countr^ 
yond the Jaxartes. lie is lower by a third at least Umii the other, 
ts very stout, and covered with sl.aggy black hair, and ims two distinct 
humps, ...stead of the one hunch m. the Dromclary. The Boghdeo 
Can.el. m the south-west of Khoras.u., is shaped like the last mentioned. 

^ but .s as tail as tl.e Dromedi.ry, Even tl.Is last varies; the Dromedaries 
ol Khorasan, being lower and stouter .ban those oflndm."" Again^ 

" Many Dromedaries arebred here, or at least by the tribes whose residence 
^ partly ... Dnumun. TI.ey are much darker in color than the common 

Camel, have shorter and stronger limbs, uud are fur better calculated for 
" work anion^ hills."f 

It would appear from ELuniNsTosa's remarks tl.ul there are three 
spociej? ol CaTiid— 

1st -That which has obtained the specific denomination of CamAus ■ 
y>„™rdar,«_tall, slender, with one bunch, and common to J ndin. 


• EtPii.ssissz', Csahal, ,s,b, ,„i. ,, 

^ Jitlo. vot. *, p. ,2. 








OF THE SIVALIK illLLS. 


103 


2tl Bartria/tnSf or the Bactrkm Camel, which U one-third less 
in height Limn the former one, stout, covered with black hair, mid ivith two 
distinct huinps^ 

3(1,—The Bnghdi Camei resembling in shape the Bactrlaii, but witli 
the height of the Dromedary or Camchs Dromedartus. 

The Khorasan Dromedary may be considered as a variety of the Ist 
sjiecics or CitJH£l»s Drmnedurius, with less height but stouter proportions, 

InG RirriTu's Translation of the Regue Animal, notice is drawn to a 
third species distinct from the Bactrian and Arabian Caraelg in tlm posses¬ 
sion of RuouERt; of tills third species however ilie characters uto not given, 
Ha:^iii.to\ Smith in Griffith's Ci vier* divides the genus into the tv^'o 
species, Bactnaituii and DromedarhtSj considering these as the parent stocks 
from which a number of breeds and VTirieties have sprung, all nevertheless 
" depending on the very trivial distinctions of color, sisfie and form ;** but 
the si>eciiic characters of these parent stocks differ very laatcrially from 
those derived from Elpiiinstone's work before alluded to, most especially 
with reference to the Camclus Baf^iyianus described by that author as one- 
third lower in height than the Arabian Camel, Hamilton SmiTHt 
ill describing the CamcUi Baclriauus. “ his height may he considered supc- 
rior to the Arahian, and the bulk of his body more considerable. The 
“ laigebreeil of this species attains seven feet and a half from the (op of 
** the hunches to the ground, tlie legs ate proportionately short, and the 
" body long,” Tlie iieiglit of the Arabian Cameb according to tlie same 
authority, do^ not exceed seven feet, " tliose of Turkey are the strong- 
“ cat and the licst suited for burthen, those of Arabia and Borbary the 
“ lightest; and those of India, where there are breeds for both purposes 
“ crjlfstantly supplied by fresh importations from the North West, yet 
" pt^lnibly inferior in Uieir class to those more in the vicinity of ttieir 
“ original climate.” 


VoL d, p. 2&B, Sjqapm MHiamaliA. 


t YoL 4, p, 4a, 
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We have been dc&trons of ascertaining tJie excess of height to which 
the existing Camel arrives^ to form a correct opinion of tlie proportionate 
size of our fossil species, and for this purpose have consulted those authori¬ 
ties from whom it was most likely to draw accurate information. The 
accounts arc sufficienUy conflicting, but tlmt of Grifkitu, as an auUionty 
on a point of natural history, may be considered as the best, and the most 
properly to be depended upon ; assuming therefore that the compamiivc 
heights and proportions of the Cameltts Bactriamis and Camchis Uromedartus 
as shewn by Griffith are the true ones, and that tJie latter is of a smaller 
size limn the Bactrian Camel, we are still borne out in our conclusions with 
J regard to the excess of dimensions of the fossil or Cmnelus Sivatensis, and 
that this excess applies generally towards all the species of Camel now 
existing. 

Northern DoAb^ 15 , 1830 . 


REFERENCES TO PLATES XX, XXI, OF CAMELUS SIVALEXSIS* 



Vlev •! poriiflA of Akult of Catmtlus Sinittuu ffum nbpvc* 
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*Xo tlic large fossil species of tlie genus Felis hitherto described, we arc 
now enabled to add another from the Tertiary Strain of tlie Sivalik Hills, 
didciing alike from the Spei^^a and F* jhilifitta of the *'* Oesemens I'os* 
siiesi" and, (so far m our means for comparison enable us to judge) 
every known member of the genus. 

The specimen from which we take our description, U one of the most 
perfect that has up to this time been exhumed from the fossil tract. It 
was found at tlie foot of a sandstone cliff, partly encased in a hard stone 
matiix. It consists of a nearly entire head \ deficient only in the tempo¬ 
ral a^mphysis of the left zygomatic arcli, and in a small portion of the 
sagittal crest. The incisors imd dropped out, but the alveoli are sufficiently 
distinct to indicate their number and relative sisse. The cheek teeth are 





136 


ON THE FOSSIL TIGER 


tiearly entire but the canines are broken crfF at ibeir bas^s- Tiie frngiiity 
of the spcciinen ha$ deterrctl us from removing a portion of liard stony 
matrix which fills up the right zygomatic fossa» and conceals the base of 
the skull from the anterior margin of the occipital foramen on to the 
posterior border of the palalinc hones. 

(Plate XXL Fig. ],) Represents the head in profile and shews the 
peculiarities of the fossil in the most striking light t 

Isi. The relative shortness of the facial portion of the head, from the 
post-orbitary apophyses of the frontal (a) to the border of the incisives; 
and the Icngtii of tlic cranial portion froai the same imiut fwj to the occi¬ 
pital crest (h); Uie dimensions being as 124 to 153. In this rcs|>cctit 
difiersfrom all existing species, in which, as exhibited by Ccvita,* the facia! 
portion of the head exceeds llic cranial, generally, to a considerable extent. 

2d. The oatliDC of tlie upper surface of the cranium and face. The 
facial line (c d) runs with a gentle curve, slight convexity and nowise ser¬ 
pentine, to the rear of the post-orbitary apophyses of the frontal. The 
cranial line meets it without angularity, and nins back horizontally to the 
occipital crest: so tiiat when the head is seated on the occipital condyles 
and camasflicr teeth, the plane of the base of the cnmium is parallcll to that 
of the vertex. Tn lliis resj>ect it differs remarkably from all known large 
species of FeJiSf in wliich tlie cranial line descends more or less ctlhcr in a 
curve or slope, from the post-orbitary apophyses to the occipital crest. 

3d. Tlie saliency of the sagittal crest which greatly exceeds that of 
all k^wu i'Wiwd?. It is partly broken off in the original, but the dotted 
line marks its direction. 

dth. The height of the occipital, whicli is relatively greater than In 
any other known species of the genus. 

5th. Tlie elevated position of the zygomatic arches, and the strongly 
arched outline of their inferior atargin. 


“ OwiDtiii FofaLlfs, Vol. J, p. 14?. 
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Viewed from above 2.) the contrasted proportions of the 

cranium aud face arc well exhibited. The muzzle is short. The canine 
region of the maxillaries swells greatly out in the bulge of the alveoli^ and 
between it and the inalars, the infra-orbitary hollow is more abrupt and 
deeper than generally holds in the large FeliutE. The nasals arc sliort aud 
broad. The brow is wide. The intra-orbit ary rqjloo of the frontal is 
marked by a deep longitudinal hollow'. The post-orbitary processes of the 
fmiitai and malars are blunt and little projecting* The post-orbitary ridges 
of tlie frontal meet at a very acute angioi leaving between them a well 
defined and narrow furrow. Tlie length and prominence of the sagittal 
crest and the height of the occipital crest are strongly apparent. The 
parietals sirc seen to bulge out Ulllo towards their upper margin, but 
cousidcitibly tow'ards tlie temporals. 

Our means for comfULrisoD of tlie fossil >v ith most of the largo Felttt^ 
are restricted to the figures in the Ossemens Fossilos, wbieli however are 
so perfect and characteristic, as to admit of the chief marks of distmetion 
being very readily seized. Of all the large species, the specimen most 
closely resembles ilic Tiger, although considerably smaller in size and 
perfectly distmet otherwise. The chief pomU of reseiublaoce in both, are 
the great dcvoloiwinent of the sagittal and occipital erects \ tlie considerable 
surface of the occipital; the moderate convexity of the brow^ and face ; 
and the elevated position of tlie zygomatic arches and the outline of tlicir 
inferior margin. To exhibit the peculiarities of the fossil we shall now give 
its dimensions in juxta-positiou with those of two of tlie largest sized Tigers, 
killeil in the forests near and of a younger animal almost 

exactly of the size of the fossil Tlie amount of wearing in tlie cheek teeth, 

K 
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anrt the condition of the Buture^ prove that llie fossil was full grown 
although not uged. 


1* tijngtti Tmin occipital errat to | 

alvDdli of tlle^ ittejanr*, J 

?, Ilitto from totoHor itiargin oocipiiAl fora- i 
fllCO to lllltOp ^ 
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arcticap ^ m m w • ^ w w y 

4. From pait«rior border of palate to tins j 

alveoli of the incisor?, ,.«____ ^ ^ ■ J 
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oreal, ^ 

U> From border of pasE-orliltjiry prore»s1o lUtLo, 
From dtun to llie alveoli of incison.^ 

8* F^xireme bcigUi from bine of occipital for- ) 

amm to ocotpiul erost, ___ . \ 

Widtli bet we on outer Eurfares of occipital ) 
conilylesT aa ^-**-* j 

lOi Dittn nf occipital foramen, . . ^ , 

I I. Heliglit of diltn, 

12. Ditto of cranium from niiddle of frontal To 1 
the palatine arch. »***.*»..* J 

l;i< llraailUt on maxillariea between the caninra ( 

and muUrSp .. w ___j 

i4. Extreme length of iM and Eld molar, 

lo. Breadth of maxitlories to rear of carhassiFr, 

10. Dcptlk of rnfra-otbiUiry foramen, .. 

11 , Width of ilitla, 

18 . J.engili of the tio»iil buDOf, 

] [). l.ength of carno^sTer tooth, ___ .... .... 

20. Width of frontal lee tween the post-orbilary ? 

apophysis, ^ ....** J 

21, Length from frontal angle Id huie of the naeaU, 
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Vic sliall now make a conipari»on of the peculiarities of llie miiiviJuai 
bones of tlie head with tliose of the Tiger. This will make the points of 
difference in the fossil more npi>arent. 


The dentition of the fossil is as ts normal in the genus. There are six 
alveoli for the incisors—the two outer of which are greatly larger tlmn the 
intermediate which are equal in size. The canines are broken off at their 
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base; and the section is seen to he llie same as in tl^e Tiger* The cheek 
teeth had consisteti of two false molars, a cnmassier and a tuberculous 
tooth on either side. The tuberculous rmd the finit false molar baddrofiped 
out. TJie socket of the tuberculous tootli is distinct ou one side. Those of 
tlie first false molars are more ambiguous. In all tlic specimens ot the 
/'* *Sj)elarfi observed by M* Goldfuss,* this false molar was invariably want¬ 
ing, and he was induced to consider it as a sjmcific disLinctlou of the fossil- 
But Cl’vier attributes its absence to dropping out at an early period* 

in our foBsil we were at first led to think that there was no small false 
molar, from the very contracted space betweeii the cauine and liie large 
false molar not admitting of room for it. In the fossil the space is 
0.3 inch whereas in the Tiger it is 0*7 inch. But on carefuily clearing 
the internal we liuve detected on the left side an alveolar cavity* In this 
respect therefore the fossil does not differ from the enisling large specios.t 
The great false molar and tlic caniassier tooUi resemble in form, those of 
the Tiger exactly* But they differ considerably in two respects which 
we consider as distinctive marks of the fossil* Ist, The lengiri of the two 
teeth in the fos.sil is exactly etiual to tlml of the full grown Tiger No* *2, 
although it measures J0.9 inches in length of head, while the Tiger is 
13.1 inches ; 2d, tlie large false molar is directed inwards, so that its long 
axis makes a considerable angle with llnit of the carnassier. This positiou 
of the false molar holds in a slight degree in the genua Fells gencndly, 
but li is very marked in tlie fossil* 

The obscurity of the sutures, and the extent to which the fossil is 
still enveloped in stone, do not admit of onr determining preeisely the limits 
of many of the bones of the emninm and face. 

* Quolcd m Clviek Om* Fowi). Vol* 4. p. 45^2* 
t Tlie presence m »vb«acfi IwlU lUo lutierculoiu and Uit Urit fahe ttiular, aplwiiM to 
bfl vtry vneenain m aged In a «ry old Tigur, No. 1* of ilic meMQ«ui<tiU, with tha 

eanines anil all ihn taetli roucU wgni, both tlic ttjberuttloos teeth, an cl llio small falw UJalar of 
one aiiici vn present* Cpoa ili« opposite fick all iraco af alrealus liM dUappoAfed* Wlierea-t 
in jounger lainials wiUi imworiv tmclli, we liad lilt tnlioKuloiu, ftPd finlmolart, ita compleie* 
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ON THE FOSSIL TIGER 


The /i'imtal is eon^idcrabty shorter than m tho Ti^er of the same 
size No. 3* and broader; so that it iias more squareness of fonn, at the same 
time that tlic ridges stretddng from the post-orbitary proceases by their 
prominence and greater convexity inwards, give it an appearance of moro 
sharpness to the rear» These processes are more obtuse and less salient 
than in the Tiger* and the outline of tlie frontal portion of the orbit is less 
curved. The separate halves of the bone are convex across leaving a deep 
longitudinal hollow between. 

The parictals are longer than in the Tiger. They are sunk towards 
their commissure* giving greater appearance of saLiency to the sagittal 
crest. Tliey bulge out, at their junction with the lemporah in conjunction 
with these bones. The sagittal crest, as noticed above* from its great pro¬ 
minence* is one of the most distinctive characters about the fossil. It is 
nearly twice ns much raised, as in the largest sized Tiger. Its anterior 
extremity for a short way divides in two, from mnning in continuity with 
tho post-orbitnry ridges of the frontal. 

The occipital is large in alJits dimensions. It greatly exceeds that of 
the Tiger of the fi;amc size in height* and equals that of the large Tiger 
No. 2. Itsmai^ins expand greatly, latemUy* in conjunction with the ridge* 
ascending from tho petrous portion of the tnaporal hones. 

The temjioral on the right side is mostly concealed by stony matrix. 
On the left it is broken at the zygomatic process. The petrous is compar- 
atively larger than in the Tiger. The zygomatic arch is elevated and its 
lower margin is arched more decidedly than in the Tiger. (In this respec^t 
it resembles tho Black Jaguar.'’*) The posterior angle is more acute. 

The corresponding process of the malar ditiers cbiclly from that of the 
Tiger in the post-orbitary apoph^-sis being blunt and verj' slightly proiaiiiGnt, 
The natal bones are considerably shorter tJiau in the Tiger, and they 
taper less upwards towards their frontal insertion. 


Ois. Fowik Vol. r. Plate iJ. Fig. 7, 
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Tl^e 7ittta.'ilian€3 cliiL^fly differ from iltoae of the Tis^er^ in their greator 
promiococo aionc: the olveoU of (lie caoinei^T and the more decided hollow 
which occupies tlie iufra-orbitary region. From the eleratcul direction of 
tlie zygomatic arches, the posterior margin of tJie maxilloric^ descending 
from tliu inalars is higher than in tiie Tiger. The infra-orbitary focamina 
agree in form and position with those of tlie Tiger. 

The ascending ot>ophysis of the incisive boues, rtmg higher up l^ctwoon 
the tmsub and maxillaries, giving thus a stronger insertion to the lione. 

W'c do not observe any very appreciable diflerencc In the palate, 
except that the bulge of the canines, and the inward direction of the large 
false molars, appear to contrast it in widtli between this teclh. 

The orbit is smaller than in die Tiger; the post-orbitary processes of the 
malars and frontal arc more apart, and the osseous ring coasequendy less 
complete. 

Regarding the relations of die fossil with respetd to other species.— 

The fossil Lion of Gayle\«eatu, speheut ilitlera from it, in tlie great 
size, equalling that of die Lion in the oudine of the head ; hrendili of fore* 
head ; depth of zygomatic arches ; position of the infm-orbiiary foramina, 
and inconsiderable sagittal crest. 

Tlic fossil r, Anitt^uit, ddfers in being greatly smaUcr. The existing 
Lion U iimcb larger, dilTering also in its rectilinear prohle, altorincss of 
head, and want of prominence in tlie sagitUil crest and oceipiial. 

The points of distinction and resemblance with the Tiger have been 
noticed in detail. 

The Panther somewhat resembles die fossil in the moderate convexity 
of the head, but dilfers ill size and in the little prominenco of die sagittal 
crest. The Jaguar has tlie same elevated direction of die zygomatic arcli, 
os the fossil, but diflers greatly in the outline and form of tlie head. 

TJic Couguur has one cJiarnctcr |>e<mliaj‘ to it ami the fossil in the 
genus I in the face being shorter dian the cranium. But it difTers in size 
and form. 

1. 


U2 ON the fossil tiger of the sivalik hills. 

Tlie otlier species of tlie getius difler at once in size. 

We have named the fossil, the Fclis Cmiutaj from its most prominent 
character, the elevation of the sagittal crest. 

Its position in the genus will probably be after the Tiger, Its size is 
intermediate to that species and the Jaguar. 

We ore indebted to Walter Em er, of the Civil Service, for an 
examination of the fossil, whicli ^vos found by collectors employed by that 
gentleman under llie direction of Captain Cautley. 


NorthciTi JDoabt April 15, IftSC. 
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THE ORNITHOLOGY OF NEPAL. 
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RttidUni «i K^lmcMliL,^ 


I.-EIGHT NEW SPECIES OF CINCLOSOMA, 

WITH SOME REMARKS ON THE GENOd, 

Ord<T In^e&sores. Trtftit Dentibostiik** 

Famitg MuftiriJD^. Gemm CINCLOSOMA. 

The elegant anil philosopliicnl Vioons has lately chataetcrieed a new 
Genus of Mcrulinc birds to ahicL he lias given the name of Ciuetoio*™. 
Mr. ViuoKS justly observes that this genus is clearly separated from Turtiuji 
by rounder, feebler wings; a longer, laser, and graduated tail; and higher 
and stouter tarsi. Without pausing at present to enquire whetlicr the 
group (which is certainly a just and natural one) belong rather to tlie 
Mcrulineor Coiriue family, or. whether it has been characterised wiUi 
sufficient precision, at once, and latitude, I shall merely observe that accord¬ 
ing to tny experience the wmulely exact form of tlie tarsi, the nostrils, and 
wings cannot be relied on ;* and that the group, considered as eontrnstet! 


* TliH h, Ur»i more or Ifis* iiucnjiIi or rottgh i ilio pirctMi relidoo of bot>T«n H>nn 

dozea of lht> wing faalJwr*: nad the pr«iM of nperture- Uui perliip* ihe roiJ 

cxpliiution of ihoso dilToreiif:** ii, ihal ibe of Ui« groopUi been nnderrated. 
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with that of the true TbrUvshes, is as disthicUy marked by the slomacli, die 
bill, and die frontid ^one» as by the lUgs, tail, and feel. The lilomach bns 
double the muscular power of die same organ in Turdu^^ approaching to a 
tme gizzard : the straight eompres5{}d bill, inchiiiiig to a tetragonal form, 
lias die tomice nearly in eoutact widi the palate in botii mandibles; and 
(he nares are partially or wholly concealed by a setaceous troukd zoue, 
analogous to that of the €&rvidte. 

The birds composing the group or genus are gregarious, noisy and 
alert. They frequent the deep and dank forests and groves exclusively ; 
procure the greater part of their food on the ground ; use die trees but for 
security when disturbed, for nidiheatiou, and for ocensionally eking out dieir 
repasts with berries, pulpy fruits or caterpillars ; and arc, for the most part, 
incapable of a sustained flight. Their habitat is very extensive, since they 
are almost equally common in the so ut hern, central, and iiortlicrn region a 
of these hills; and in the valleys alike, as on the tops of the mountains. 
In all situations, however, wood-lands arc bidlspeusable to them, both for 
food and shelter; especially the latter, their retreat being a uicre succes¬ 
sion of bops from tree to tree, after the manner of tJie Magpies. Moat of 
thorn have a good deal of the luixt weariness and familiarity, as well ns of 
the noisiness nni) congregational habits, of the Cm'cld^; and, though they 
never quit tlie deep wood-lands, those persons who pass through such 
places, perjjctimlly encounter them on the roads and pathways, to 
which these birds arc attracted by the dung of caide, for die grain, 
Ian® and insects it aflbnls ificm, Tliey arc on the whole, rather 
insectivorous than frugivorous, baccivorous, or gramituvorous j hut iiicy 
eat a deal of gi^ln and hard seeds, witli gravel to digest it ^ and must, from, 
the universality of their regnnen, be classed anioiig the omnivores. They 
are distinguished from the Thrushes by their avoidance of rills and swamps; 

SWAIMSON, juOty deleft ibs Cincl(wiii]a:i i^itlt the CoUcrtipodijup, llui he 

urijttiUy rcilueev thfiu to a pnUgeant;. This paper ir«i pentiect fiefoto 1 had »w?ii SwjiirieoK'i 
caanal Dllitiioii lit ihc p'onp in ilic biriti af Aiuenca. Thai ahlo wriier iain^tcoriTetiii slalin^ 
tlml the «Uarw;tori of CIdcIdmihi and of Ponialorhlaiu aland in ^mroiti want of 





NEW SPECIES OF CINCLOSOMA. 


tintl they are more capable of a grarainivorows diet tlmn that group. They 
s»:rBpe the earth with their bill, aad somutiniea also with their feet, ia tJie 
manner of the Raiiores^ Many of tiie apeeiea are caged and tamed with 
facility; and they arc more often turned loose into wailed gardena; whence 
they seldom attempt to escape, if there be a considerable iitimber of trees, 
and where they are of great service in destroying j>uptE, larva! and pertecl 
insects, especially those which are geiicnited, or feed, in manure. 

In the Minister's garden at Cuthmandu there arc always severfd scores 
of Lettrohp/ta (Carrm LeustfhpAuJt of Martiwickc;) mid in that of his 
nepiiew, many individuals of each of following pjK}cies—Oceffo/o, Alhiirula. 
Nil fimen la, and Erpthmcepfiala. Bitt this enumeration remituls 

me that ! am anticipating by the mention of several ai>ecies us yet unde- 
scriWd, and to the summary description of which 1 now proceed, premising 
only that the newly described species are Leneuhpha, Erifthrotephulat 
V'arie^atft, Ocellatft, Cfipisit ata, and Li«tYT/n, To these I now purpose to 
add NiiMifettsis, AibigHfut Mattihgcra, Rvjmenta^ Grisanris, AlefaHotirtJt 
Citrulatas, and Seta/ert arranging them in a series indicative of the gradu¬ 
ally diminiphTOg power of the wing, 

Isi. iipecies, Cisclosoma? NiPiiiEKsrs Nobis. SiniA ? NTpALES'ijtis Nobis, 

Above, with the flanks, thighs, vent and under tail coverts, rufescent sub¬ 
olive brown. Below, and the cheeks, sordid Wue grey, with n yellowish tint: 
w'ings and tail castaueoiis with numerous cross bars of black : entire top of 
the head full pure brown, streaked down the riiafis with hoary ; a broad 
black moustache, bounding iJie ear coverts below. Bemigcs and racLrict^s, 
iutemany blackish, and apertly so towards the tips ; the tips themflelves ol 
the tail feathers white i head with a full soft gurruline crest: legs ilesU- 
coloured : bill dusky : iris brown : orbits clad : sexes alike, as in all tJie 
subscfjuent spetncp. 

N, B, In defining the Geuua Stbia (Nobis) 1 have omimerated the above 
as one of the species. It lias, though in a less degree, the brushed lougue 
of that genus : its wings arc rather feebler t and its bill is more siraighl. 
The tomim are scarped, and the notch and bend of the upper mandible are 
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palpably developed. TJie luimted, unplumetb nares, wilh a largfe adpresecd 
membranous tect, are those of Sibia* So are the feet; which latter, however, 
agree sufficiently well with tliuse of Ciuclosoma^* 

Tlie species is, in fact, osculant between ChcloAoma and Sibia, Sisie, 
8 inches long by Iff wide, and I to If oz. in weight. Tarsus I central toe 
; hind toe ^ \ wings not bowed ; 5 and ff quills longest: tail ffnu but 
gradated, ! f inch hi the eittrente laterals. 

Sjtecies Cinc. AhittOrLiLA, white throated Cinelosoma, ^lihi. 

Above, and the breast, dull olive: belly, vcnl and under tail-coverts, 
rusty; chin to breast, inferiorly, and tenninal ^ of the lateral rcctiices, pure 
white; bill dusky : iris glaucous; orhitar skin green : legs plumbeous grey, 
12 inches Jong by 15 broad ; and 3§ oz. in w'eight. 

JV. B, This species, like lACttcohpIm^ has much the appearance of a 
Jay: but it possesses in a high degree, all tlie characteristics of Ci'wc/ojromo, 
of w Inch more is sard in tlie sequel. 

Nares ovoid or elliptic, and frequently quite hidden by the frontal zone. 

Species 3rd. Cisc. CRiSAUfiis, grey-eared Cinclosoma, Milii. 

Above, save the neck, olive, with a rusty smear; neck, throat and 
flanks, pale rusty ; rest ot body below, wiiite: cheeks, ears and lores grey, 
enclosed by two narrow blnck lines which originate at the bill, and circling 
round the eyes and ears, unite into a broad band on the sides of the neck, 
and Uicnce form a gorget on the lap of the breast: terminal I of the lateral 
rectriccs doubly banded with black and while, as in Oeellata, but the bands 
broader : bill, dull horn : legs plumbeous : iris brown : orbital skin, green¬ 
ish yellow' I 13 by 17 inched, weight 0 oz. 


• Exigj«fated mfolbn Uis been made of tlie feel nf CiscforteiiT. and M3 mo ipticiot 
hiTO been Again eepBrAleil, propter bine ^Auiam, from Bat in trutli, Uitt feet aj;r«« 

nwAt AH p ronely willi clime of Pin* Kr^tkroetphata, Va^abitHda, 4&e. It wer^ nincb maro itina 
la ameiid Uie il«luijUQn of Uinii tlintta diTidfl ll. In noHpL>«[en li the lliautk nearly 

» lAfga At tbe Mntml fore di^il I Tlie CiHcfoww* are a U»lf Corvine, lialf ^leruliiio group, 
nmted by tlicir tn tire era even when piriitlly tcparaled by tlicir timcture. They compoie a 
geau* wilh luadry lubgruert. U. 11. it. July, 




SEW SPECIES OF CINCLOSOMA. 


N. B. The upper aiaudible sometimes produced, bent, mid notched 
Hi the tip, even more tliaii in Turdtis. 

Niires ovoid, partially hhi by setto from the frontal zone* 

Species 4f/c* Cinc* Monilegeju, hlaek^uecklnced Ciiiclosoina, Mi hi. 

Extremely like the last in colours* Above, pale olive hrowii { whole 
neck, with the throat, breast and danks, rusty ; and rest of the body below\ 
w hite : a broad siipcreiliary white line from the bill to the occiput: below it 
a black line proceeding from the bill through the eyes and cars (which 
latter arc bhiek,) and thence sw eeping round the IfOtiem of the breast like a 
necklace i iris orange : bill dusky with horn coloured tip and base below, 
and plumbeous grey feet: orbitar skin cvancsent: 11^ by iuclieSj, 
w eight 54 oz. 

Nares as in the last; and all the liirec last named species closely 
assimilating with Leticolojdia. 

Species 5/A. Ginc* Melanura* black-tniled Cinclosoma, Mild* 

Head, neck, and body, olive l>rown, lunated with black : brows and 
chin, black : waags black internaily, visibly so in the tertiarics; edge of the 
primaries cerulean ; of the other quills and of the coverts, cEistnneous; rump 
immaculate: tail black with a complete terminal band of rusty : feet 
fleshy brow n : bill black : iris marine blue : length of the bird lOj inebes: 
breadth 12 : weight 3iJ^ oz* 

N. B* The maxilla of this species has usually the memline bend 
and notch; the nares are ovoid somewdtat indented above by the membrane, 
and free from the frontal zone. The wings are ratlier rounder llian in the 
three preceding species. 

Species G/A. Cisc. CtHULATOS, bUie-sided Cinclosoma, Mihi, 

Above, rich olive brown, with a chesnut tinge; cap, w ingsand tail, chca- 
niit; the first, lunated with black. Below, wdiite : the flanks and tibia!, blue 1 
a black frontal zone from die eyes : bod}', wings, and tail, immacnloie; 
bill dusky with a purplish fleshy base ; orbitar skin porpurescent ; ins 
brown: legs fleshy white : 11 inches by lij; w eight 2| to 3 oz. 
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N* B. In this specica the siiortcr and more rounded nnres are w/ttiUtf 
hidden by the setaceous frontal zone ; and alJ the remigeSj save tlie 5 first 
and 5 last, are nearly ec|uaL The mandibles of the bill are exactly equal 
and entire, eniinenlly lypicah 

Species 7th. CiSc. RuFiaiESTA, rusiy-chined Cinclosoma, Mihi* 

Above, olive brown, broadly Itmatcd with black: entire cap black : tail 
immaculate, but furnished towards the tip wdth a double band of black and 
rusty, prevailing throughout: chin and vent rusty : throat white : breast 
and belly suiokygray w'ilh black drops i low'er part of the flanks and thighs, 
olive brow n \ bastard-w ing, and external edges of primaries, suboerulcan : 
the former and the long coverts, lipt w ith black bar-wise i a pole roundish 
spot before the eyes; broad longitudinal bluck patch behind tlie gape : bill 
bom yellow": orbitar skin splendid blue : iris sanguine-brown : legs fleshy 
brown : 10 inches by lOf; weight oz- 

N. B. In this species the nares are not wholly hidden, but they arc 
even less elongated tlmri is the last: the wings are very feeble and perfectly 
round : hill, as in the preceding species, but shorter. 

Species iU/i. Cinc, Sktafer. Spiny Cinclosoma, Mihi, 

Slaty blue, overlaid with ruddy browTi, wiiich is clearer and paler 
below', and richer and rdmost casteneous on the wings and taii-icathers. 
Lateral rectrices broadly banded witii black towards the tips^ the tips 
themselves bluish grey; shafls of the feathers on the bead and neck, 
rigid, spinous and black: elsewhere, all>escent and soft ; inches by 9; 
weight J;J oz, 

N. B. lu this somewhut anomalous species tlie tomise are scarped 
internally as well as less near to the palate or more locked Ilian in any of 
the preceding species, and the upper mandible, rather longer than the 
lower, lias alwri^s the meruline bend and notch. The nnres arc short and 
ovoid, free from the frontal zone, and more shaded above by the membrane. 
Tlie stomach, w'hieli Is gradually more muscular in the two last species, in 
this reaches the form of a true gizzard almost. 
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Tiic rotundity and feebleness of the wings are carried to the extreme 
limit/ 

III the four first species the wdng, thougb rounded^ has yet something 
like acmninatlou in the prime quiUa. Tliat cliaracter begins to disappear 
in tlie 6tli and 6tb ; and is wliolly lost in the 7th and Sth species. Qucutd 
hoc, the four first assimilate with Laico/opha, and the two last with Erjft/iro- 
nota; the 5th and tStb being transitionaL The ’ivliole eight have points of 
dift’crencc among themselves which perhaps may be best explained by the 
assumption that the group (already loaded wiUi species recent as is its 
institution) is really of more extent than a genus* or at least forms a genus 
with several subgenera. Certaitily* the Pie-like and Thmsb-like spiKiies 
form a bold and decided contrast. I^ucoiophot Aibignta, Grinauru and 
Aloitile^eta belonging to tlie former division. The essential charucters of 
llie genus appear to me to be as follows t An elongate conic bill* tramed 
as to longtb and ibickness upon the Merulinc model, but distinguished 
from that of by its stmightuess, by the [leut roof, rather than con¬ 

vex* shape of its maxilla; by the tendency to equality and entireneas In 
both its mandibles* and. above all, by the palate being produced almost to 
tlie cutting edges which yet are trenchant throughout; fo^sed and mem- 
braned nares* the apertures of wliicbtire almost or wholly hid by as^^taccous 
frontal zone: nude orbits i soft* rounded* and feeble wing» : a longish* 
gradated* bowed, and feeble tail : high* stout, corvine, legs and 
feet, the thumbs of which are large and partially llat-solcd* as in 
Corr« 5 * PiVd* Garrw/u,», &c., but iml in Turdits. In the general fonn 
of the wings* tail* and feet* there is a much closer connexion with Pica and 
than with 7’MrrfjM, And this corvine analogy is strcngtliencd by 
the autcal development and setaceous character of the frontal zone of fea¬ 
thers *■ by tbe partial nudity of the orbits ; by the sinularity of the sexes ; 
by the nmnriers, the voices* and the soft discomposed pliitmige of the 
CiHctosamic^ and* lastly, by the considerable rouseuliir power of thdr 
stomachs and omnivorous regimen- But* on the other hand, the thick 
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massive bilK notched and bent in botli mantliblcs; the nnrossed narea ; and 
the short, half-fleshy tongue of the GarrnU and P/c^e, no way consort w4th 
tlie structure of tlie same parts in the which, in each of tliese 

respects, bear a distinct affinity with Turdus^ and, more generail)’* with 
the MeruHdte. 

June 1&3G, 


IL—NEW SPECIES OF THE THICK BILLED FINCHES. 

FSINOlLLIDiK^—C oCCOTHBAUSTINjE. 

Genvf CQccoTuaACSi'KS ? 

Species, new, Coe. Melakozakthos, Black and yellow Finch, nobis. 

Form: bill eseeediugly gross, as bigU as long ; tips of both tnandibles 
compressed, mutually bent and notched ; upper mandible arched along the 
culminal and rlctal lines, strangulated and furnished with a largo tooth at 
the base; lower mandible wider at the base Ihan the upper, and flattened 
beneatlu Nares remote, ovoid, 0 [jcncd laterally at the Lower end of a hnsaf 
transverse membranous groove \ their aperture hid by hairs. Wings loug 
and flrtn, reaching to middle of tail t 2d qtiill usually longest; prliuorics 
nearly twice as long as tertiaries, and very firm. Tail distinctly forked. 
Tarsi low* stout, heavily scaled, longer than any toe : toes medial, unequal, 
stout; fores compressc<l; bind depressed ; external fore basally connected ; 
nails stout, falcate, moderately acute. 

Colour and size .'—Male.—Above, with the entire head and neck, slaty 
black ; below, bright yellow i long coverts of the wings tipf>cd broadly 
w'ith yellow, and a broad stripe of the same on Ibc outer edge of the second- 
anes and tcrtiarics: a white speculum on the primaries, next to the false 
wing: bill and legs, plumbeousj iris, brown. Female,—much more 
variegated i winga and tail as in the male : top of the bead and dorsal neck, 
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dark like the male, but entirely enclosed by n yellow band proceeding from 
the brows over the e^’es and down the neck to the back^ where the opposite 
lines are blendetl and form yellow margins to the dorsal plumes : a broad 
dark line from tbe nostrils through the eyes to the scapulars, which are 
immaculate. Below this line all tlic inferior surface is yellow -1 but there 
a dark line from the gape nnd another from the lateral angle of the lower 
jaw, on each aide, enclosing an immaculate chin. Below the chin the 
yellow ground is varied w-ith longitudinal drops of the dark hue of the 
upper surface, save on the centre of the lower belly, veut, and under tail 
coverts, which are immaculate yellow as in lire mtde : bill, legs ami iris, as 
in the male, but duller, Sir^e of the male, !> inches long by lu wide, and 
3 oz, in w^eight: female, rather less. 

The young till «ifier the second moult resemble the female, taking the 
full adult plumage gradually. 

These biixls l>eiong to the northern region, wdience however they 
wander into the central, even in summer, in search of ripe stony fruits. 

TJicir stnicture is by no means ty]ncal, and 1 have noted them as the 
type of a new Genus under the revived name of Siobiiophaira. 

Species Cabnipes. Fleshy-grey footed Finch, nobis. 

Head, neck and breast dusky slaty, striped on the lower half with 
hoary: upper back, wings and tail dusky; t!ie first smeared all over, and 
tlie two last edged, with greenish yellow : a white speculum on the prima¬ 
ries, as in the last: lower back, belly and vent, greenish yedlow i under luil 
coverts tlie same, dashed with dusky : Ic^ and bill lleshy grey : iris hrow^n. 
Sexes alike ; size rather less limn the last. 

G'rtJUJ CORVTHUS? 

Species Ist—C. SiPAKi, nobis. Seapoy Corj'lhui, nobis, 

Fonn : bill less gross stmrper, the mandibles nearly equal and nearly 
inrire : culinen and rictus arcuated: a salient lomiai angle near the middle 
of the l(ncer mandible r sometimes wanting; wings shorter, acarcely exceed¬ 
ing the base of the tall: 3 and 4 quilts longest and equal. 
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Tail even luclitnng Co divaricate: tarsi i^mootker : toes sborler and more 
depressed ; lateral fores equal; lUe nnteriora basally, tkougli trivially con¬ 
nected ; nares more approxiinntedj sunk^ subverticalt opened centrally in 
the transverse lunoted fosse, kid. 

Colour of the : brilliant scarlet, wilk black remiges and nectrices 
broadly edged with scarlet i large coverts of the wings, black with scarlet 
edge anil tip : tibial plumes black ; under tail coverta dashed with dusky : 
biUj yelloa'; legs, fleshy brown ; iris, koary brown. 

Female r head, neck, upper back, wings and tail, dusky, broadly mar¬ 
gined all round, or in tlie remlges and rectrices, on the outer vane, with 
dull greenish yellow t quills and tail blackish interually ; rump bright 
yellow ; breast and body below, dirty a bile picked out largely with dusky, 
sometines in the form of subtermiual cross imrs: bill, legs and iris, ns in the 
male, but duller. Size of the male, 7^ inches by and 1} oz. in weight. 
Female, radicr smaller. 

Species StifiHtwIciiALOS, Suhhimalayan Finch, nobis. 

Form diflering somewhat from the lost; the bill more pyrrhulinc ; the 
anterior toes slenderer witli unequal laterals, and stmighter and more acute 
nulls 1 wings witli ^rd quill usually longest. 

Colour of the Male: brilliant roseate red, laigely picked ant, wilii 
blackish on the top of the bead, dorsal neck, and upper back; quids and 
tail feathers blackish, wath broad roseate edges on the outer vanes. Breast 
and body l>elow, plumbeous grey : bill and legs, brown flesb-colour, with a 
ro&y tinge : iris, brow^n. Female ; forehead and a large gorget on ike top 
of ike breast, bright yellow^: rest of the head, the whole neck, and body 
below, plnmbcou-s: the vent and nnder tail coverts, paler nud albescent; 
body above, dull greenish yellow, picked out on the iqqx^r back w'itli 
dusky ; wungs and tail dusky black, with greenish yellow' edges to the outer 
webs ; bill, legs and iris, os in the male, but duller. Ske of tlie male, 
6 ^ inches by 12^ \ wt. t j 0 % i of female, sometlnng less. Habitat; the 
northcni region ; in winter, found m the central. 
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Remark, -1 have classed the twe above species with Cotyihux becaui^ 
the expert at home seen to consider them as of that j?enns, and bccanse till 
the generic charoctere of the whole of CWcoMmiwIiVoff vel Loxiaitt/^ have 
been rcTised, they may as well l>c Cor^tfii as anything else,* Their fore 
toes, however, are not wholly cleft ; nor their udls, properly speaking, 
forked ; nor their wings longer tlian in 

F(tmi/tf CoccoTHRAOSTiN^, ffCNHs new% MuNtA, nobis> 

Character, Bill as gross as in CVMrroMiYooftc.S with the ridge line sub- 
arched; the mandibles Cf|oal, jmiiited amt entire; upper mandible flattened 
on the ridge towards the base and spread like a plate over the forehead. 
Gape strongly angulatcd but without salient process in either mandible, 
Nares round, vertical, sunk, free. Tarsi stout, sealod, longer than the 
central toes : toes long, slender, unequal compressed—outer fore bassiUy con* 
uccted—hind largo : nails slender, acute and stmightish. Wings short and 
feeble ; primaries scarcely exceeding the lertiaries ; 3 first quills safaeqtitd 
and longest. Tail medial, wedged and pointed. 

Species UL M. Rubhosioer, black and red Mania, nobis. 

Head, neck, and breast, glossy black: centre of the belly. Tent and 
under tail coverts, tlie same, but tinged with red; rest of the body and 
wings, pure cinnamon: rump darker, with lake tinge ; rectrices brighter* 
with an orange chesnut hue : bill and legs soft plnmbeous : iris black 
brown. Sexes exactly alike : young, brown, above ; dirty mfous of a palo 
tinge, below; and the bill and legs darker and duller. Size of the species, 
4 ^ to inches by 0^ to 7, and weight ^ oz. 

Species M, AcoriCAOPA, sharp-tailed nobis. 

Remarkable, even among its congeners, for the perfectly cuneate and 
acute form of the tail* just like a Woodpecker s but not rigid. Head, neck, 
breast* most part of the back* wings, rump, thighs and upi>er and under tail 


* Happen tomfoollapwltile that Cuvtbr ifoulil bare eonaiilerfd tbp tvQ ftrtl ile^rlbed 
tpeclei Corifiki, RDil tb»e aj Coccelhrauita i SsbhtiKttcA^iits mclioiM (Qairh to 
ryrrkmia} and aoj»e of the four »p«ci(» ire tjpicd. IJencir tlio JilDcalt^f in cluaing iLpm. 

O 
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rovertsi, saturate ricli brown^ wiib wliitlsli shafts to each pliimt:: lower back 
aii<l body below^ wliite with narrow hastate marks on each plume ot a dusky 
hue : iiiiing of wings and iimer edge of the quills towards their busea^ 
immaculate buft'; tail pure black i bill and legs, slaty blue; pure and 
plumbeous in lower inaudible of bill: iris bruwTS; sexes alike: sixe of 
tJie last. 

Species Srd, M, LiXKOVKNTEti, bar bellied, nobis* 

Head, neck, body above, wings and tail, ruddy brown—more saturate 
on the bead and neck ; and puled nearly to whity brovru on die rump and 
tail: breast and belly white with frequent zigzag crossbars of black : vent 
and under tail coverts, w'hilish and unmarked,: bills and legs, plumbeous : 
iris red : sexes alike : siae of the two last. 

Remarks* These singular Utile birds cannot witli propriety ]>e nvnged 
under the genus Coccolhraustenfj nor yet under that of Ploccus; for, as 
CuviXK, dieinslitutor of the latter genus, justly altirms, tlie l^lneci are distin¬ 
guished by the straighliicss of die commissure of their bills.* But fltc fact 
is, Covikr’s subgeneric characters are too vague to be of much practical 
utility; and the specific descriptions of most general works so sutnmarj^ as 
to be nearly worthless. 

If species are worth describinc and transcribing, they should he described 
and transcribed adequately ^ and if genera und subgcuera are to lie churac- 
tensed by three words, families and subfutnilies shouldbe more fully and 
exactly defined, the former characters being alw ays understood with strict 
reference to the latter. Amongst the tliiek^billed Finches, there are some 
observable difiereuces of structure both in the osseous frame work of the 
body nnd in the chylopoetic viscera-^liflerenccs which, taken in conjunction 
with those of the whole external organs, might serve to separate these birds 
much more nntumliy than has yet iiecn done; especially if the indications 


* il ■ lypbieail Indjiflii ipfcici of Pfar^, (OQlnifai in {|i« turai Ittlt wo?#*- icfn 

im ike CbecotkrtniMU^ beloD^ to iliti cold rcgicfls ; Plotrtu to ihn hot ; 3fuKia i» 

tolormodiatc. 
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of intcrka] i^tnictiirt^ (In the larger divisions) were eked out by tlioseof fmbii 
and mattner^ Bat to return the name we have astitigncd. to our 

new genuif, la well known to the /ar/j> and to tlie Hills as the generic 
appellation of several species of tiny gross-billst distinguished for their 
lamiliarity with man* their gregarions habits^ lUeir tlepredntions upon the 
rice crops* and their ingenious nests. 

The species are solitary in regard to niditkation ; hnt^ aj'ler the 
breeding season they are ail gregarious in a greater or less degree. They 
are exclusively graminivorous, feeding on hard grass, seoils or cerealia, 
according as one or the other arc procuinblc; and they fix llieir large 
globular nests cither among the tt[nny leaves of the pahn trees or tin? 
thick interlaced branches of the leaser bamboos. 

But tlicre is no weaving or sewnng employed in the structure of the 
nest. It is merely a large ball, laid against or upon luiturnlly blended 
branches or stid' leaves, and having a small round entrance cither on 
the side or at top. The eggs are many, and in liu&raniget of a bluish 
white colour. These birds are easily tamed ami caged, but they have 
no song. 

The w hole llirce species arc migratory, appearing in June atid depart* 
ing in November. Many of them breed in the Residency grounds, and 
solitarily so far as 1 have observe<U The nest is comixjsed of grass dbres, 
or leaves of tlie Pri*M.f Loii^ijalia^ and is usually constmctetl in the miilst of 
the small Chinese bamboo or of tlie dog-rose. Tlie mule and female laliour 
at tlie work with eqnal assiduity, and share erpndly the task of rearing the 
young. In winter and spring they resort to the lower region, returning to 
us to breed just as the rams set in, nnd departing with their young so soon 
os the rice crop has been got in ; after which Uie open cultivated country 
is perfectly bare for some months. 

Byrbhoi.is.i:. Geitm PyrbuuM- 

1st species, P. Njp.vlenst 5, nobis. 

Form as ill Er^ikrocep/iata but the bill grosser with the tomtal line 
of its upt>cr mandible Jess even, and the tiul etill more conspicuously 
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forked and gradated* Colour and size— male, brown-smeared slaty blue, 
(like common slate atone) w itii black rump, vvdiigs and tails all reflecting a 
brilHunt purplish blue gloss; cap picked out wSdi dusky, and a baud of the 
same hue roujid tbe base of ibe bill; a w bite spot under the eye ; band 
across the rump, lower belly, Tent, and under tail coverts white ; outer web 
of the last tertiaries fiery red ; bill greeuisb bora, with black tip ; legs 
fleshy brow n ; iris brown ; Si to £1 tuciics long by 10 to 11 wide, and 1J to 
3 J oz* in weight. 

Female mthci less, exactly like tbe male, save only that the outer web 
of the last quiil towards the body is inraiiabiy yellow, and not fiery red as 
ill the male. The young, at first, want ibis distinctiTe sexaal mark. 
Habitat northern and central regions. 

PyrkhlilaT EPALiLarFA* Epauletted Pyrrhola. nobis. 

Form somewhat anomalous, uniting the wings, tail aiid feet of FringUla 
with the bill of PyTfhula. Bill strictly Pyirbuline, but mtber longer and 
less gibbons than in V ulgaris* w'iih a sharp looiji on the tomiul margin of 
tbe/own' maudible, near its base ; wings scarcely exceeding ibe base of tbe 
tall, 3 and 4 sub-equal and longest \ 1 and 3 distinctly gradated. Tail 
medial, firm, even ; tlie quills divaricating and pointed at their tips ; tai^i 
rather elevate and iitrarly smooth: toes medial, compres.scd; laterals and 
hind sub-equal; outer fore connected to the joiut: nails acute. Colour and 
size. Male—black with tbe occiput bright silken yellow: a ruddy yel¬ 
low tuft at the liend of the w ings (utide nomeo) ; the tertiaries white, par¬ 
tially or w holly, on the inner w'cb; vent more or less coneolorous w ith die 

epaulettes; bill black; legs fleshy gray; iris hrowm; size (>1 inches by 9, 
and } oz. 

Female, of the size of the male; top of the head and cars greenish 
yellow’; dorsal neck and top of the back dull slaty blue; rest of the body, 
with the wing coverts and tertiaries. mddy brown; rendges and rectrices 
dusky black; tertiaries wliitcneil on the inner web, as In die male; and 
bill, legs and iris, colored like his. Habitat the uorthcru and centnil 
regions: shy, adhering to the forests. 
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Carduelin^k. Gctttts Cauduiilis^ 

Species ticw. C, NiPAi-ENsrs, nobisi* 

Form of the bill as in Cardueli^ Caniecps and in tho rommdn Gotd^ 
finch* but the tufsi higher, and wdngs and tail apparently longer and 
stronger ; wings to the middle of the tail, decidedly acuminated with tlie 
3rd quill clearly longest; rcctriccs strong, broud, divaricating, acutely 
pointed ; the ’n'bolc slightly gradated from above, and the tail consequent¬ 
ly, distinctly though trivially forkctl; tarsi elevate, finely scaled; toe« 
long, slen<ler, and compressed, with slender and very acute nails. 

Colour and size of the male i — above, and the neck and breast entirely 
sooty black, or dnsky strongly tinted with a dsirk satignineotiB blossom red; 
forehead, a line over the eye to the occiput, the chin and throat, breast and 
belly, pure blossom red; under tail coverts paler and picked out with dusky ; 
remiges and rectrices pure sooty brown, more or lt?ss touched on the outer 
margins with the red hue of the upper mirfuec ; bill and legs ile^liy brown ; 
iris red brown i size to 7 inches by lOj to n, and oz. 

Female rather less above olive brown ; bt'low, from chin to breast, 
dirty yellowish ; from breast to tail, white ; wings and tail dusky brown ; 
the coverts of tlie former, with the tortiaries, externally margined or tipt 
wdlh dirty yellowish ; bill, legs and iris, as in llie male hut obsctirer* 
Habitat central and northern regions. 

Ai.Aumxo, Gettm EMRKiii/A. 

Species Nett*. Ntpalensis, nobis. 

Form, typical in tlie tuain i'* bill elongate-conic, comprcsseil, intire ; 
culmen raised and subcarinated between the tiarrs which are oval, lateraJ, 
shaded above and huliind by membrane, and bhl by tiny hairs; wings 
mtlier short; 3, 4 equal and longest ; 1 and 2 distinctly gradated ; tail 
even ; tarsi and toes simple, ambulatory. 

Colour and size. Male—blue glosseil black witli cinnamoncons wings 
and tail, wbicb are both dusky towards llie li[>s ; tail-coverts mixed black 


* Tkht it, will] tlkcgftjie ttroDgly iDguliilcEl «nd t!(c palate furuidicJ wiilt a ebloK tnoU, 
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and cmnamon ; tcrtluries darkened on ihe iudct web; forclicad farnii^hetl 
w'itli an elongaletl, slender, mobile, crest; bill and legs fleshy brown ; iris 
dark brown i inches by tO, and 1 ox In weight. 

Female lias the crest smaller and the bill and feet duller lined : above 
she is dusky brown edged "with grey ; below, rufescent wdiiic, streaked 
ICTigthwise with dusky ; ijuills and tail feathers dusky-browti, more or less 
edged externally with dull cinnamon, and showing that hue internally and 
basally on the quills almost as clearly as in the male j size nearly cM^ual to 
his. The species is gregarious in small flocks ; feeds on smali hard seeds 
and grains solely, and chiefly frequents iho hedge rows and brushwood of 
the upland dow ns and meadows. In Winter, common in the central region : 
ju Summer, resorts to the norlbem. 

Gcuhs tietp. PaiNGALANOA, Lark Finch, nobis. 

Bill as ill /'ria^i7/u but smaller; perfectly conic, intire, straight and 
pointeti; tomlcE of the loader mandible inflexed and scarpt loirards the gape, 
but w'jthont angulation or salient process ; palate well scooped out and 
smooth ; win^ very long, passing the center of the tail ; 2jid longest; ]st 
and 3rd subequal; tertiaries truncated and square; much shuil of primaries ; 
tali longtsb, Arm, slightly but disUnetly forked. 

Tarsi submedlal, finely sealed ; toes compressed and slender ; the 
laterals and hind subctjual ; outer connected to the joint. 

Nails long, slender, acute, slraigbtisb ; hind largest, loss tire toe. 

Narcs oval, lateral, sliaded aliove by membrane and hid by small hairs. 
Species new. F. N£>[oricola. Forest-haunting Lark Finch, nobis. 

Form has been dctuilcd above. 

Colour and size : above dusky brown, edged witli rufous, as in so 
many of the Larks ; below, sordid frjirtbly grey ; or grey brown, paler as 
you descend the body ; long tail coverts, above blackish with white tips, 
below, white with dusky centres ; remiges and rectrices dusky ; the long 
wing coverts and the tertiaries, with broad edging of rufous or white colour ; 
bill and legs fleshy brown ; iris red brown; sexes exactly alike : size 
by ir|, and 1 ounce in weight. 
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Rcmarkd. These bmJs ore coniined to the central and norlbem regions, 
and never quit the skirts of the forest. Their habits are very like those of 
the arboreal Larks, but tliey never come into the open country* Their 
stomach is a powerful gizzard; and. their food, kernels and hard seeds, 
which they digest hy means of tritumlion with gravel. They seem to 
me eminently singular birds, and I regret 1 do not ktiow more of their 
manners. They have sundry points of contact with the gonns J^lecirophams ; 
but arc separated essentially tlicrefrom by tlieir smooth Jiollow palate; aa 
noted in the generic character expressly to prevent such confusion. 

The following detail of the dimensions of a line male may help a just 
conception of the characters of the genus i 
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III.-XEW GENERA OF THE COLUJIBIDJ]:. 

Tlie Pigeons are usually and usefully divided into the terrestrial, the 
arboreal and the ordinary; the last uniting the attributes of the other two, 
and being the most perfectly organised of the family. The above fonn tlie 
genera GourUt Vinago and Coiumba; and, though I am aware that there 
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arc other genera recently instituted, such as Ptilmopas, Periitera and 
Ei'topistes^ it will not he Deeessary Ibr me to lake more notice of them on 
tile present occasion than by tills mere allusion, made only to show that 
I have not overlooked them, 

TJie remarkable bird which I am now about to introduce to the notice 
of Zoologists, unites the hill and wings of Goum with tlic feet of ViuagiM. 
Tills, as its general description, is strictly accurate; and Ibcrcfore I presume 
it will be allowed that the species could not be zulroiluced without violence 
into any existing genus,* 1 shaU therefore consider jt as the type of a new 
one, to he reduced to a Bub*gcnus, or wholly rejected, according to the dis' 
cretion of the learned. AD persons must allow with Mr. Swainsos Dmt this 
manner of introducing new species, at least insures on unusually accurate 
acquaintance w'ith them a,« .yiecies. For tlie rest, until it has hccti decided, 
whether the Pigeons constitute an order, a family, or a genus, 1 suppose 
we may not look for very intelligible (so called) generic characters. As 
to Die objecDon to a genus founded on one species, it appears Co me that 
any person who carefully distinguishes a striking modidcation of form* 
may reasonably anbeipate that venf mawy revorded sjiccieji ^yiil be found to 
belong to it, so soon as our knowledge of the (in this case) vast and pro¬ 
miscuous heap of them, comes to exceed a faint notion of their mere colours 
and size. 

V^IMAOIN.^ OB TrEB PlOEOJiS. 

Gtuiis or Suf}-gcnHs —Ducula nobis, —Dukvl of the Nipalese, (generict) 

Character of the genus —bill equal to the head, straight, cylindric* 
very ieehlc; both mandibles membranous for three-fourths from the gape ; 
tip of the upper mandible Efently inclined—of the lower, strongly compress¬ 
ed ; nareo broad, linear, obliquely transverse, central; their groove faint; 
tlicir tect subtnmid. 


* If ilie Lr ii a diritlctl into ihr llirre Bob-fauiiltca Gavrirnr,, 

VinaffiMnHt Rnd I iliis Uird si Uw entrinccr of lUe secDad from tlie Hr^l uf 

ibcM 
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Wings sliort, not roundel, 3, d, r. tiuilis sub-equal and longest; central 
primaries with their tips warily truncate^L 

Tall 14, long, strong and aqiiarc ; tarsi very low.* and plumed nearly 
to tlic toes Interolly, less in front; toes depressed with broad fiat soles ;* 
Intend fores sub-e<,ual, bind large; nails strong arched and ncunviuated 
cenind and bind equal, latcml fores erpial, less; orbits nude; plumage 
simple. 1 Ito above is a tedious cliaracter, but it is a distinct one. Tlioso 
wlio love more summary proceedings may perhaps approve the following : 

" Bill and wings as in 6'oMra,- legs and feet as in F/Kogo,” But the feet 
IS that tlie bill of our bird, nearly as it resembles that of 6Viiro. is clearly 
distinguishable therefrom, by less compression, a fainter grooving, and a 
more tumid nasal tect. Tbe wings, again, with tlie same general character, 
are strikingly marked by tbe singular truncate angulation or curve at the 
pojzits of the centnil primarteii. 

In like niannor, the feet, though exclusively adaptetl for perching, and 
consequently framed strictly upon the in wlel of the same organs iu 
(and PiitiHopusX differ tliercfrom by the aubequality of tbe lateral fore toes, 
and by the absence of that extreme and sudden acumination of the nails 
which distinguishes them in that genus. The wings of our birds differ 
entirely from those of Vitmgo; the latter being longer, conspicuously acu¬ 
minated. with siiarp narrow primaries (5) analogous to those of llie lesser 
Inilian Bustard. In our bird there is no acumination of thewiugs; the 


■ Thtse ebarwKn, I adait, belong ralher to (be thtn to any genus or 

g«na. ofil(i4»notoinlLoirattrl): bm, lo lonff » iho laWimily contintie* to be r.gueh 
dflCned, i(« genera must li« dtHDod dilTwely, On thk prin«ipte I miffhi add, tint Uio toe* of 
eur genss ore cleft: but ihefoctii, iliiiit a ebaraotor co-oxtenatve iriiU tlic wliola fonidy ; und 
miterntJon mnil bore toDnt limito. 

t It i* ■ itranga tnuiaicr^troUlion of ih« loDguage of Cuvibr, (J iuppote,} whieb Jed 
Stbveso toiiuign toes epaDceted byrarmbr»tje to Vinaffo. Tbcy are cleft tbpitgh iorrfered; dm 
h, die edgen nre spread tntomlly by iLn depTcuicfi of die eolei. There U aomeihing » derided 
and nece-wrily icaae^tial lu tbe cxeloiirely perchiog feet cf ibe tbit I coniider Oih 

eli™ier/Aediagi,oeUoftIieanb.faimJy: and 1 d«i our bird iritli tbo notwitb- 

stoDding the extrema fceblcoeu of lU bill, Wue ill feet are utterly iininited to iralkiog. 
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webs of all tbe quills ate brond: tind the peculiarity of struetiite is con¬ 
fined to the points and begins with the Std or ItU primary, extending thence 
as far as the secondarieSn In too, the laembranous and soft part 

of the bill scarcely reaches forward lo its centre, the organ having double 
the strength which it jwssesses in our bird. In Viuago, the tumid tect of 
the nares is nearly evanescent ^ in our bird it is distinct, thoiigii less coRspi- 
cuous than in the Pigeons proper^ Lastly, though like J^tna^Of be 

exclusively arboreal and fruit-eating; the latter is eminently gregarious— 


the former, almost a solitary. 

Spcfia nett. Ducula Issinsis* Great Ducula, nobis. 


Habitat central and lower hilly regions. 

Cb/<i«rand head, neck. lx>dy below, and lining of Ujc wings, 

soft blue grey or grey blue; paler und albescent on the chin, and richly 
tinted with vinous oil the back of the licad and of the neck; lower tail 
coverts, soft butf; quills and tail slaty black ; terminal I-3rd of the lattef, 
and lower back, slaty blue ; upper back, sUoulders, and wing-coverta, 


saturate slaty, internally, but merged in a brilliant vinous hue on the whole 
surface; hill and legs intense sanguine; terminal hard portion of the tor- 
mer, and the iiaiU, dusky horn; orbit akin slaty, merging in purple; iris 
hoary or blue grey: 20 incites long by 30 w idci lbs. in weight. 

Fcraaie, a-fourtli less than her mate; wants almost wholly the rich 
vinous tint of the male; and is, generally, more obscurely cobtired* 

The followuig are the dimensions of a fine male :— 
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NKW GENERA OF COM'MBID.E. ,^3 

OoHHS or Sub-genus—Tom*, nobis. —Thobya. (quasi RosLratus) of tbe 

fftpaiese CiiBracter. 

Blil ajiorter llian the lieatl, rompresscd very strong with tlie tip heavily 
bent and inomhrane at the base nearly obsolete; iiares iongiluaiiml. Ihiear, 
simple ;• wings suh-mcdial; id longest, 3d Innately emarginated on Ute 
inner web; the rest simple ;t tail ] 4. short, even; orbits and lores nude; 

tarsi e<iual to Uie central toe, nude; knees clad ; acrotarsial scralca nearly 

perfect; paratarsus gniwtiu 

Toes unequal ; the two exterior fores compressed and slender \ the 
inner fore and hind somewhat depressed and liordcred ; hind stout ; outer 
toe longer than the inner ; nails falcate and acute ; hind largest; plumage 
simple. If the bird previously describcsl appeared to be placed on the 
confines of tlie arboreal and ground Pigeons, belonging to the former, so 
this seems to possess a siinilarly-osculnnt character. Its aberration, how¬ 
ever, from tbe snb-faniLly type cousists chiefly in the structure of its feet; 
uol in that oi its bill as in the preceding^ geitusA 

JU w logs arc longer than in Goura, shorter than in Cotnmba or Vinago. 
The quills offer no peculiarity save that noted above, and the firm prima¬ 
ries exceed the tertiaries by 1J incli. The bill possesses more strength and 
a stronger bend than in any species of tlie whole family I over met with. 
Tlte nares longitudinally developed, and neither fossed nor provided with 
a tumid tect, are quite unique. The feet have, upon the whole, a perching 
character ; but they are, at the same time, by no means so utterly unsuited 
for walking as those of the typical arboreal Pigeons. Witli reference to the 
doubtful attributes of the feet and wings of our bird I have been induced to 
range it with hesitation amongst the Vinnguw owing to tbe e.vtrcme power 
of tlie bill—certainly a decided, tliough not, I think, the roost decided cha¬ 
racter of that sub-family. The habits of the species are very similar to those 
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of the small ordinary Doves. It is liowever, mncli rarer and moro sliy 
than any of them. It is not rery grogariotis; adheres to the forests ; feeds 
chiefly on soft fruits, and prefers the trees to the ground; but without 
absolute exclusiveness of habit in that respect. Its habitat Is the ccniral 
and lower hilly regions. 

Species neic. Tori a NtPAr.EXsis, Nipalese Tori a, nobis. 

Cohttr ami Size. Top of the head plumbeous ; cheeks, with the intire 
neck and body below, lower hack, upper lull coverts and central rectrices, 
medial grass green, paler and yellower below than above; thigbs, vent, 
iind lateral inferior tail coverts picked out or tipt with white; rest of the 
ioferior tail coverts deep buff t upper coverts of the wings, top of the back, 
and scapulars, rieli maroon red j wings black ; tltc great coverts and 
tertiaries, broadly tipt and margined on tlie outer side with brilliant yel¬ 
low ; rec:tricQ 3 , except the 4 central ones, plambeous above, with a snb- 
terminal dusky bar; below, paler esjHJciaily at the tips; lining of the 
wings, and the quills on the lower surface, pluinl>eons ; base of the hill 
and tlie legs deep sanguine; hill before the narcs and the nails bluish 
yellow horn colour; outer circle of the iris orange red, inner circle blue; 
orbitar skin bright green. 

The female is nearly of the same suEe, but she wants the rich maroon 
mantle of tlie male, being green on tlie upper back ; and her inferior tail 
coverts are all green, picked out with wliite, like the thigh coverts : size, 
10 to 11 inches by 10 to 17, and weight 0 to 7 oz. 

The full dimensions of a tine male are as follows:— 
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IV.-XEW GENUS AYo 3 NEW SPECIES of the SILVIADvE. 

SvLv,Ai).5. Genus new, Yuhiva, nobis; YK/iin of ibc Nipalcso. 

Hill e(iuiU to the head, slender, acute, depressed as far as the nares, 
gradually compressed beyond ; maxilla cut out to centre by nasal fossa;,' 
convex beyond, subarcuated tiironghout, and gently inclined at lip, with 3 or 
3 sharp teeth on cither side ; mandibala straight, equal to maxilla, pointed ; 
toniteofboth. trenebant, erect, searpetl and locked tlwoughant; nares large 
tl.e aperture Innated and lineated by a nude, incumbent, soft, membrane. ’ 
Tongue subequal to bill, cartilaginous, deeply forked, and the prongs fila¬ 
mentous and convolved; wings sub-tnedial, round-acuminate, firm; 1st quill 
small, 5th usually longest; tail short, firm, square; tarsi stout, finely scaled, 
longer than ony toe; toes simple; exterior connected to tlie joint; laterals and 
hind subequal; last very stout and depressed : nails falcate, acute ; anteriora 
suliequal; Llad mueli tlte largest; liciid crested ; rictus slightly bristled* 
Hal)ita^ central and northern regions.' Uood, viscid stony berries and 
sm:dl scaly insects, such as liarbour among foliage. It is the opinion of 
Mr. ViGoas (hat tliese singular little birds serve to conneiu (he Sihhid^ 
with the Ctnhiad^. In the structure of the bill and tongue, and even of 
the feet and wings, they remind me of the genus Sihm (nobis) and of others 
of the Pbiiedonian TlirusJies of Cuvier-b group the contents of which 
have hocn referred at random to the Tennirostra! and (in part 

at least) to the long-legged division of tiie Tlinj.slies. These are hl'rli 
matters of classification, vhich may pcrrfmnce l>e settled widi an approach 
to accuracy some 50 years hence, provided our inveBtigatioas meanwhile 
Ikj carried into the general stnicture and prevalent habits of species,—and 
be not confined, as now, to closet disBertationa on dried skin?. 


* If fimily btiil lub-famtly cliJifTiGl*hi hmtl th? reejm^ite prfrrriion, oar gtutit coisld U 
Mftaly referred to m giren family Rad Imlf of lUd tedious pRrUculor^ of the 

gonedc oliaracter migbl liaTo been omitted, tut tLey will be hereafter,. 
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The genus I now' propose, as well as its location, iu*e both provisional 
—my knowledge of the structure and habits of the species being cottfcs- 
sedly Incomplete ; and the directions of the books w ithin my reach being 
better calculated to misguide than to guide. 

Tliese little birds, so far as I bate yet ascertained, adhctc exclusively 
to the great forests : prefer ilie lower and more umbrageous to the higher 
and biircr trees; and seem to procure no portion of their food front the ground 
tiiaugli their feet are sufiiciently adapted for ii*alking» They are usually 
found in smalt flocks; and have a monotonous feeble monosyllabic note. 

Their lutestines arc about the length of their body (from llie tip of the 
bill to the tip of the tail) furnished with grain-Likc cffica, near the lower 
end, and of nearly uniform diameter* Their stomach has the muscular 
coat of very moderate, subequat, tliiekuess, and the lijiing is neither very 
tough nor ranch grooved* 

Three species are known to me, in all of which the sexes resemhle 
each other* 1 now proceed to a summary dcseripiion of them, premising 
tJiat the two first are typical—tlie last, much less so. 

Specits Ij/* Yuiiina Gclaris ; Spotted Throated Vuhiii, nobis* 

Above, with the tortiaries and tall feathers, obscure olive hrow'n ; cap, 
darker and purer brown ; eats, chin, throat and breast obsicurc rufous w*ood 
brown ; the chin and throat spotted blackish, ami bounded lateraLly by a 
longitudinal stripe of the same hue; rest of Imdy below', bright omngc-rusty ; 
primaries and secondaries black, the former willi a narrow edging of lioary, 
and the latter, with a broad one of orange ; lining of the u'ings and inner 
margin of the quills towards their bases, albescent; tail dusky intermdly; 
legs deep orange; blU fleshy brown W'ith dusky culmeii; iris brown ; bead 
with a full soft mobile and subrecurved crest: size 6^ by a j inches and 
i 02 : bill, inch ; tarsus \ ceiitnd toe ; huni toe 

6/«Jc^cs 2tl. Yohina Occipitales ; Hustymaped Yuhin, nobis* 

Above with the whole tertiaries and outer webs of the larger remiges 
and of all tbo rectriecs, dull obseare olive brown ; top of the head and back 
of neck dull slaty with hoary stripes ; the nape bright rusty ; cars, chin. 


NEW GENUS OF SILVIAD.®. 

alxlomiiial neck and llie breast vinous buft', a blackisb stripe like a moastache 
behind tlie gape ; belly, tump and under tail coverts deep rusty ; reiniges 
and rectrices interuaUy dusfcy ; inner basal margins of tl.e quills pale buff ; 
lining of wings white ; legs omuge ; bill fleshy red ; iris brown ; head with 
a fuli soft crest, as in the preceding; size by by 7y inches aud y oz. in 
weight; hill ^ inch ; tamiis ; central toe Vt ! hind 

. 5>eeieiM, Muhina ? Fuavicolus ; Yellow-necked Yuhin, nobis. 

Above obscure brown, with a slaty tinge ; cap pure rich brown ; cheeks 
and nape paler; back of Ute neck rusty yellow, continued in a collar round 
the sides and front of the neck, and thence spread over the lower surface of 
the Imdy and diluted often to white; ehin and throat white; moastache 
dark brown; remits and rectrices intenially dusky ; the primaries edged 
externally with white on the outer webs, and all paled internally on the inner, 
as in both the preceding species ; lining of wings white ; sides of body shaded 
witli brownish ; legs yellowish fleshy grey ; bill fleshy brown ; iris brown ; 
head created as in botli the preceding species; hill sliorler, less acuminated, 
and famished with only one salient process on each side the tip of the upper 
mandible of the bill; size by 7y inches, and less than y nnoz. in weight. 

The following is a detail of the dimensions of a fine male specimen of 

1 Ii/iiaa G«/(ir»A, and which may serve to indicate the proportions of all the 
three? species; 
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V.—NEW SPECIES OF THE STIUGINE FAMILY, 

Genus Ulvi«vI Spcdcs new, NiiiVAHENSis, Newfir* Owl, nobis* 

Form. Bill shorter tlion the head, hut of considemble length atnl 
somewhat straighteiieil towards the base, moderately compressed, strong, 
at base as high as broad ; tomice, plane and scarcely locked ^ tip of the 
lower mandible notched and tnincated* 

Nares large, ovoid, sub-transverse, opciifid chiefly towards the front 
and placed high on an teal edge of the cere which is somewhat tumid and 
soft behind them, though far less so than in Noctua. Cere nit her large 
and, as w'cU as the nares, concealed by bristles. Disc medial, complete, 
decidedly less than in Otm. Corch medial, elliptic valved, with tlie 
auditory canal opened basally* Tarsi and toes medial, longer than in 
moderately stout, tltickly plumed w^itb one or two scales next each talon. 
Talons acute, moderately uuet[ual, somew hat squared and channelled below, 
inner fore and central ettunl; liind least. Tail longish, Sftuared, firm, sub- 
bowed, Wings medial, 2^ to 3 inches less the tail; 3 and 0 quills longest 
and equal; 4 first considerably and sub-equally gradated ; 1st inches 
less the longest; all the great quills considerably emarglnated remotely 
from their tips and on both w ebs, save the 1st whicii has the outer web 
entupe. Outer webs of all these quills more or less pcctina^tcd \ of the 1st 
entirely so. Scapulars live inches, and tcitiartes two inches, shorter than 
the longest primary. Egrets none. 

Colour and Size. Mead, dorsal neck, outer soft zone of tlie disc, hack, 
scapulars, and wing coverts, saturate rich brown and immaculate ; retniges 
and rectrlcea the same, but crossed by many (10 to 12) narrow bars of a 
wlilty-brown line, and the lips of botli slightly hut dearly blanched. Entire 
body below, as well as the legs and feet, the lining of the wings, the disc 


Niaic; of lliA imhKclui'Qii people of Nepal proper. 
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and the inner and concealed scapujary feaUiers, pale sordid rusty, with very 
many (12 to 14 per [dume) tninsvcrsc narrow bands of a hriglit brown, 
darkened on the lower edge; brows rufotis-hoary ; margin round tiie eye 
and space between eyes and nostrils black, a white transverse zone on the 
throat below the disc ^ breast darker than the body; quills internally 
totrards their bases, bright buff and many of the upper wing coverts, burred 
internally; iris dark brown ; bill bluish towards base; greenish horn 
* yellow towards tip; talons horn grey with blackish lips t 20 to2nnches 
by 48 to 5(1 between the wings* Weight '2J to 2i lbs* Sexes alike both 
ns to size and colours* 

Remark. These birds are entirely nocturnal: they tenant Uie interior 
of woods and never approach houses. They arc couimoneit in the centnd 
region—rare in the northern — unkno^^m to the southent. 

In the present state of Strigine classilication it is impossible to say to 
what geima or subgenus our birds should be referred* Tliey may be 
or UfaliTf or a lertium quid: and at all cventg, the bill is neither 
short nor arched from the base, as (for example) in OtuSf in Scops, and in 
Nociua. [ have set them down in my note book as the type of a new 
genus or subgenus under the Newar generic title of liatueaj with the more 
significant of the characters ntiove given in dctaiL 

(JcHus Bubo ! new’* Caveauius nobis,— Hole-haunting 0\\1 

nobis, 

Farm. Bill and nostrils as in the last* Disc smaller and incomplete 
over the eye, but still of cousidernhle size. Opening of the cars ovoid, not 
valved, smaller rather than in the last, but still large : the auditory canal 
opcntsl subcenlrtdly on the posteal side and crossed by a membmnous band 
couch, inch long* Feet a!i in the livst, hut the tarsi rather higher and 
slenderer, and tlie talons not channeled below, but merely squared. Wings 
longer and less gradated; to 2 inches (ess the tail; tertiariea arid sca¬ 
pulars both long, subc<iual, and falling within 2 inches of the cuds of the 
great primaries; the latter not bowed though soft and broad webbed ; 3d 
and 4tb quills subequal and longest; 1st, scarcely inch lees tlian ffte 3d, 
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which is tistifilly the long^t of all; 3 first strongly emarglnate on the inner 
web near the tips—on the outer 'webs entire or nearly so, Pecteii of the 
outer web complete on ttie 1st quill — extending orer only half of the second. 
Egrets large, consisting of 0 to 10 gradated plumes rising from the posteul 
anti superior angle of the orbits. Tail loiigish, not bowed, firm, Tcry 
slightly rounded, 

CoUmr tnul she. Brilliant rufous yellow, merging, as the ground 
colour, into deep brown upon the cap, shoulders* terliaries and scapulars 
where the darker Ime preponderates, mottled barwisc and otherwise varie* 
gated by tlie paler colour. Neck, upper back ami breast, broadly striped 
dowm the shafts with saturate brown ; downy piumage of the lielly, Tent, 
and thighs, immaculate \ long plumes falling oyer ilie belly, tibial tufts, 
and lining of the w ings, minutely zigzaged crossw'ise with brown, there 
being 8 to JO lines on each plume which ft■e^luently, owing to its dark shaft, 
exhibits tlie herring-bone markings tarsi limated with brownr toes imma¬ 
culate r retniges und rectricca with G or 7 mottled bars — dark upon a pale 
ground in the prime quills and lateral tail feathers — pale upon a dark 
ground in the central caudal, and lesser wing, feathers ; disc concentrically 
rayed willi brown lines, and zoned posteally by black brown, coiintermi- 
nously with llie limUs of tiic external ear. Egrets brown like the cap, and 
picked out with that brilliant ruddy yellow which, amid all the transitions 
of the plumage, clearly constitutes the ground colour of it: iris golden : 
bill dusky i talons dusky horn t size 22 inches by 55 to 58 inches j weight 
lbs, i female somewhat larger; male somewhat darker: but both 
distinctions trivial. 

Remarks. Tliese birds, when disturbed, liy freely and strongly In the 
broad glare of day, as (by the way) Olus Ruropicus et Brucitpotus do; and 
thongb ncitlier the former nor die latter be properly diuniul questers, yet 
they are alike distlriguishod by commencing operations long before dark, 
and by carrying them on in the open country. Our species have their 
habitation sotnetimes in a hole or burrow' in n bank side, (in whiclj tlicy 
always breed) and sometimes their doiniclle consists merely of a pcrcli u,t>on 
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the stunted triees growing from rocky dccRvities. Our birds breed in March, 
ajid seem to be confined to the central mid nnrtliern regions; for 1 hare never 
procured one from the southern tract. The young, as soon as fieilged, 
resemble their parents \ and the brood consists invariably of two of tlieui. 

Jioth the preceding species have eminently medial cliaractcrs, being 
alike remote from Stri.v and Ohts, on the one hand, and from Scops and 
Noctna on the otlier. 

The bill has neither the length nor straightness of Sirixt nor the short¬ 
ness and arcuation of Otus * In strength, it Is greatly superior to the bill 
of the former genus—by no means inferior to tliat of the latter. It resom- 
hlcs generally the same organ in our CuliniJtguisy but is shorter somewhat, 
and the base is more beset with bristles than in CtiliningTiis, 

Anotlier noble bird, Ilit/ma Ni/Miknsis^ presently to be noticed, carries 
the elongation and straightness of the bill, accompanied by jrreat depi/t, 
breadth and power^ to a yet further degree. So that wo have here a complete 
new stTies of Slrigine Birds, typifying in tlieir own circle, the Aquiline 
snl)-family of the Falconidw ;—ory CuviEa'a assertion (followed without 
question by all other writers) that the genus Strix a/ane exhibits eilliec 
elongation or straightness in the bill, is wholly unfounded. 

Tlie tarsi, toes and talons of both the preceding species are framed 
upon the OUne model; wber^^sin our Ilnhtia Nipalettsisj there is a diminu¬ 
tion of length with proportionate accession of power in the tarsi, analogous 
to the characteristic form in Bubo.'\ 


* NfKtna and StQpi Iiavc a bill similar lo dial of 0/«; but tbtir itaall fOond uireji willi 
ft very HTollaD Icct, aDiiiotidi^s even talienl ani] tubular (in jVarfua at least) irc coatraiiii- 
Unetivu; #d oiitb tbeijr tin plumed locti Tho tors of AWfira agree wUli tbnse nf HiYtJt, laviug 
only ibe peetea of (be central Uino In llie luUer genun. Tbe wjngt of botb Soetun and Scopt 
nr« usually short; butlboie of (be former are of a Rrmor tcstciro; us fi, indeed, ibeir wholo 
plumage. 

j* In cleGniug 1 omitted to state Ibe leuglli imJ uervouKurps: of the tooi, ^Jiioh, 

srith the eatreiuo rougbucM of the loJcs, arc charaetcra almost u ntgoiGcaut Oi ibo cullratcd 
talons, and obviously sabaertieot lo tbe same end of clntchiug auccossfolly Uio ah'ppery bodies 
of i3»b. 
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In the form anil 512 c of the cor conch our two Bpecles just dc^enb^d 
exhibit two distinct Jinks in Iho chain of passage froin Sh ix nnd Ohts to 
Scops and Nochto; go also in the mediai length of their wings ; tJjougii this 
latter character would geem to bci in the Striglne family, less important 
and in^ucntial than amongst the Why else have Strix and 

Oitts the trne Falcon s wing in common, whilst Uie beaks of the two tire 
diametrically opposite in character ? In Strix, however, the w'ings consi- 
dcrahly exceed the tail—in Olm are only equal, or scarcely superior to it 
ill length. Is, tlien, iyfr/,cthe representative of and Oinsof Fnico ? 

Or must not the long and feeble legs and toes «f the former, added to its 
straight {Kovcrlcsa beak and long wings, induce us mtber to seek its aua^ 
logue in the Butconinc genus Circus? Our Iftthuu and Cuiit^n/piis are 
evidently representatives amongst the Sirigid® of the Aquiline branch of the 
diurnal Haptorcs; the latter being distinctlyt the analogue of the hshitig 
genera of this branch. To the same branch must be referred, nnulogically, 
the two species now described; and w'btcli, by tlie combined straightness and 
power of their beak would also appear to be'types of neiv genera in their own 
iamily— tudess there be something very unsound indeed, in the entire existing 
elassiftcation of the Slrij^ida;, which admits no stmight-billerl Owls but Sirix 
—a genus as remarkable for the JeeMeness, as for the stniigbtness, of its bill. 

Oenus Bubo. Species ucm'. NteAL,E>'sis mibi. 

This remarkable bird, tlic largest of the family yet discovered, is 2 B 
to 30 inches long and d-5 to GB inches between the wings,* with muscaltif 
power in the legs far exceeding that of the Eagles, and with talons capable 
of giving that power the utmost eftect in tlie destruction of life. 

It has most of the inHuential characters of the Genus Jtuho, but differs 
etrikiiigly therefrom by the comparative length and straightness of tlic bill, 
and also, jK'rhaps by the partial nudity of the toes, and by wings more 
nearly equal to the tail as well as differently gradated. Slioiild these 
dilTerences seem to warrant the establishment of a new- Genus or Subgen ns. 


Tlid bill it iddlicif tho tirntti, a; the ceatral iob,21 j iimcr Uloa (ulon^ tlis cuftij} 2^. 
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J beg to propose for It the nitmo /fuArm, lutlnised from Huhn, which is the 
coiiimoa iipjKiliative of aU Strigine birds in Nepal. At present 1 mean to 
couslder it as a epecies of Bulfif and to name it specifically Ntpaictutis^ it 
heiu^ found in aU parts of tire Kingdom. 

It tenants the Litterior of umbrageous woods, and. by reason of tlie feeble 
light penetrating tlieni even at noon-day, it is eitahled to quest suhdiuriial- 
ly in such situations. It preys on pheasants, Imres, rats, snakes, and sonic- 
times on the fawns of the and fiAornL The sexes nearly resemble 

each other; but the young every wbere, and the old too in tlie NortUem 
region, are more bhuicbed tlian in maturity. The bill h equal to the bead, 
straightened beyond the cere, abruptly and largely hooked, very strong, 
and furnished witli an accipitrine festoon ; its lower mandible deeply 
notched and vertically truncated at the tip \ the touiiai, obtuse and free 
towards ibc gape—-trenebant, deeply locked, and internaUy scarped, to¬ 
wards the point. 

The nares arc placed high up and near to the anteal edge of the cere \ 
iheir a|)erture a broad ellipse, simple, transverse, with an aspect obliquely, 
to the front. 

Wings \\ to 2 inches less titan the tail; 5tb quilt longest; itb nearly 
tMfual to it; the three first considerably and eijually gradated ^ 1st, 3| to 4 
inches less the longest; the four first strongly emarginated on the iuner web, 
and 2nd to 5th inclusive, on the outer web also, remotely from the tips ; 
primaries two inches and more longer than tiie tertiarlcs * the lust, as well as 
ibe scapulars, long and firm. Peclcn complete on the Ist quill—clearly 
traceable on 2nd, 3rd aud 4th, below the emargination. Tail medial bow'cd, 
square ; the extreme laterals subgradate. Legs immensely stout, abort, 
and plumed nearly to tlie talons : esteiior lore toe antagonising with the 
others, but not reversilc r outer four and cciilral, subequal in leuglii, but 
the former much Uie stouter; lermiual third of all the toes, denuded of 
plumes and funiished with three or four heavy scales to each toe : remain¬ 
der of the toes, hirsutely plumose. Talons, acute and large i inner fore 
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much tlie largest ; next the central; then the outer fore anti tlie fumh 
which arc subetjual; all flat lieneath, ami the process of the inner edge of 
central, entire. Tongue fleshy and entire. Intestines 30 to 44 inches long; 
very thick coated; considerably wider above and graduidly diniijiishing in 
diameter downwards ; at fl to inches from anal end two cfuciffi of Irotn 4 to 
4^ inches in length, each of them. Stomach spheroidal ; of considerahlu 
subeqnal thickness in the coats, which arc two—an exterior tliia one of 
muscular libre, and a thicker one constituting tlie body of tlio stomach, of 
granular structure and gland like: the lining membrane, sofUsh, snb- 
plicated, nnd easily separable. Head not Rinall ; facial disc, very small 
and incomplete : opening of the ears, very small, simple, elliptic ; 4 to 5 
eighths of an inch long. Egrets 3 to 3|- inches long, composed of 15 to 2D 
pinnies, rising from tlie posteal and upper angle of the orbits, erigible, 
usually drooped. 

The following description exhibits the external aspect of this bird. 
Above, saturate brown transversely barred and emargiimted with rich ru¬ 
fous yellow; the bars and points of the greater feathers mottled witli brown ; 
a clear longiUidinal line of rufous yellow down the lower or aiitcal edge of 
the scapulars; the disc hoary, more or less smeared with brown ; great wing 
and tail plumes aportly quadramnulatwL Eelow while, bufl" smeared on tlie 
breast, sometimes all over, ami each plume cordated or barred heartwisc 
with saturate brown ; iljjghs liinated with the same. Bill and nude part of 
the toes full yellow ; edge of the eyelid yellow, dappled w'ith brown ; talons 
horn yellow with dusky points, iris hrowm. 1 have in iny note book provi¬ 
sionally characteri&ed this bird, as tlie tj pe of a new genus ; thus— 

Bill equal lo the head, straightened lieyond the cere, suddenly hooked, 
verj^ strong, festooned ; metlinl, sub-equal to the tail; 51h longest; 5 

first considerably gradated; 1st pectinated. Legs, as in JIuIh? ; but the 
toes more hirsute and denuded, and the outer fore antagonising, not reveraile, 

Tiltons very unciiual, large, aud acute. Egrets as in IJn&v. Disc 
iuid cars smaller. Tail medial, squm^ 
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To the above account of a bird wliicli I fancy is tbe largest kaowu 
species of Ibc family, 1 shall add a brief description of aiiotJicr, that I 
suspect is titc least. 

Genus Noctca. Species tieu\ Noctua tubtCER* Tubc-nostrilled 

NoctuOt mihi. 

Coloured exactly like N. CucuhideSf but with a buff patch, inclosing 
a black triangle, on eitlier side the ucck i nostrils funiisbed with prominent 
tnhes and opened laterally at the ends of them. Length inches \ 
breadtli 11 to llj^ weight if 07.. Such is the distinct specific character 
of this singular little bird, which would scarcely form a mouthful for its 
noble congener, just described. 

GentL^t NocTtfA. Sjfecies new ; Tarayensis, nobis. Tarai Nocltta^ nohis. 

Form and size as in the ^octuu VitcuIloideSf of whicli species our bird 
is the palpable representative in its own region — the former being peculiar 
to the hills—the latter to the forest at their base. I notice this fact, because 
1 have proof of the very same identity of form and size, with great diminu¬ 
tion of intensity in the colour, in two species of Accipiter* which tn like 
manner arc exclusively confined to llie lowlands and highlauds respective¬ 
ly j tlie dark hied being, in this instance also the mountaineer, 

Citfaitr. Above cartliy grey brown, each plume exhibiting two white 
spots disposcfl opposite each other and barwise. Below white broadly 
barred or cordated barwisc, with pale ruddy brown. Tarsi immaculate, ta^ 
with 3 or 4, and wings with 5 or 0, white bars \ disc white for the most part, 
confined by dark brov^m on die outer and soft zone j but the ear coverts 
distincUy barred transversely or vertically; iris straw yellow ; feel obscure 
yellow ; bill greenish liom. 

Genus Scops of Savigny4 new ; Suxia or golden Scops, 

nobis. Sutipa Cuspai of Nepal. 


• jfeci/H/rr and Jimpj/er noUi*. 

t A pud StiAw XllL *1, for CuviBtt girca no egrets ta this group, and does not ipeeUj' 
UiQ naked (oei. 
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Form. Bill short Jtinl wholly arched; nares small, rountl^ with a 
swollen softish tect» and hid, as well as nearly the whole bill by bristles; 
disc small and imperfect; but larjjer than iti Nociun ; conch of ears J of an 
inch long, very small, oval, simple, protected by a double cross row' of seta¬ 
ceous plumes ; egrets distinct and rather large j tarsi medial, plumed ; toes 
longish, the inner and central fores sub'C<[uab all quite nude, reticulate 
with 3 or 4 scales next each talon ; talons sub-equal, acute, the inner fore 
suhpectiuated or subcultrated below*; grasp of the fewt oidique; tail 
niedial, soft, square, not Ww^ed ^ w ings longtsh, reaching within f to j inch 
of the end of tlie tail; 4th qutll usually longest; 3 first moderately and 
suh-e(|ually gmdatetl up to it; scapulars and tertials long; most of the 
prime quills emarginated remotely froai the tips, and their edges frayed or 
discompost*d, but the first ouly distinctly pectinated ; plumnge character¬ 
istically soft, (a strong distiuetjon as compared witli eye and head 

larger than in iVW^ua ; lives in the interior of woods* 

Habits nodunial. Colour and She. Above, with the w hole head and 
neck, golden red, narrowly striped w'ith black do vrn the shafts of the plumes* 
Below', white, touched irregularly witli tiie colour of the npjjer parts, and 
finely herring-boned with black \ disc between the eye and bill often white, 
and its soft outer zone nearly black ; outer edge of the scapulars, white with 
black lunules \ quills and tiiil quadricinctate; iho bands inottlcfl and 
blackish ; hill dusky ; legs obscun^ fleshy grey, iris stmiv colour ; 7^- to 8 
inches long by 18 to li) wide* Weight 2^ to 3 oz,; sexes alike; young, 
duller hued oiid vaguely marked, 

Sl/cciex 2d. Lettia, nobis* Tlie Lotfi/a Ciwyo/of Ni^p/il. 

Form rmd She^ As in the lost and habits the same* Cahtur. Above 
a lawny medial brown, striped lengtliwiae, blotched ami vermlculated ad 
inlinitiim w ith black; below rufous yellow, or refosceut white, herring- 
Iwncd W'ith hlackisli; tarsi traosversely lunated or barred with the same ; 
quills and tail with 0 to 8 mottled bauds of bulT upon a brown ground, or of 
brown ujmu a hutfone ; disc hoary or butT, vaguely liiicated in circles w itli 
brown , egrets rather amailer than in the last, bback variegated with bulf ; 
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Ic'gs fleshy ijrey ; hjll bhieisU hom, iiis variable, yellow ia the young, 
brown in tlie old birds; Boxes oUke. Habitat central and iiortbcrn hills. 

P. S, All the nboYC species have the inner edge of ihe central talon 
produccil like a comb, but without teeth. The mark is obviously too 
general to be aignifleant except iii StrLv where it is toothial, 

'XTtk An^ritst^ 


VIl —TWO NEW SPECIES OP THE PARROT TRIBE. 

Pai^eoumna, Vigors Gemts. Pal^obxis ? Species new; NTrAi-BSMS, nobis. 

Form. Bill large, very conspicuously nrebed along the ridge, at base 
much higher than long, moderatedy compressed with subconvex sides and 
broad round back. Tomial Hue of maxilla, unloothed and iinfestooued : 
hook erennlatcd w'itliin. Mandibula rather short; its louiial tine uniiotcb- 
cd and straight; its tips strongly bent up and scpiared. 

Cere, very small, entire, and, w ith tlie round nares, almost or quite hid. 
Wings long; t!nd longest; 3rd plus the first ; all three narrowed and 
sharpened towards their fioints. Tail very long, typical; the two central 
plumes -1^ to 5 inches plus the rest. Feet as in Pal^ornh.. Orbits plumose. 

Colour ajitl Size. Very brilliant green, somewhat sbadctl with verditer 
blue on the nape, belly and lining of the w'ings. Tail paler than the body 
and shaded externally with yellow; below, and the tips and inner vanes, 
yellow ; throat and a broad half collar, black ; the collar completed dorsal- 
ly wilh rosy red ; a large longitudinal bar of sanguine lake color dow n the 
shoulders, just outside of the scapulars : billiutense coral red; iris pale 
straw' ; legs greenish grey ; talons dusky, size large, 22 inches long by 2d 
w ide, and to lo oz. in weight. 

Female rather less, and without any red mark on the wing. Young, 
at first, wholly green wilh a yellow'ish bill. Inhabits the Saul Forest 
exclusively, and is not known to the Parrot-tamers. 




178 


OnNlTHOLOGY OF NEPAL. 


Jlemarks, This spcclccj diilers from I^utenrnis by ii Iieavier and itioi^ 

CDtlre bill, as well as by tlie narrowing and i)oiTiietlues5 of the throe prime 
tpiilJs, in the manner of Vinago MUitarist * 

2wf/ Specien, Schjsticeos slaty headed, nobis, 

Fot'm^ Jjutirely typical, (Pfl/trorjiis) except tlmt I do net perceive 
any widening of the outer vanes of the 2d, 3d, and 4tb ijuitls towards their 
middle. The Isl is longer than the 3d ; the former beiiiir but and the 
latter aljove J of an inch less the 2d \ and all three have obtuse points. 

The centrsU rectrices are 3^ to 4 inches longer than the next pair. The 

toniim are very' scarpt, trenchant, and, as Mell as the hook, crenulated 
internally, 

Cuhur amt Size* Brilliant green, paler and llavcscent below ; eiuire 
cap saturate slaty blue, conliiied below by a narrow band of black, which 
widens as it approaches the black throat ; ttvo central rectrices green at 
the base, blue in the middle, and yello^v at the points ; the rest, green on 
(he outer vane, bright yellow on the inner, and at the tips ; wholly yellow 
on the inferior surface ; a narrow subtransveree dark blood bar on Uie ^ 

shoulders. Bill, above, coral red ; its cutting edge,.hook and the whole of 
the lower mandible, yellow\ Iris, straw ; orhitar skin, slaty; legs, dusky 
green. Size, 15 to T6 Inches long by 18 to ID wide ; and oz, in weight. 

Female rather less ; her tail less gradated ; no blood spot on her shoul¬ 
ders. \ oung, at first, VIJtolly green, and taking the colours of maturity 
slowly and gradually, 

ncmark. This species inhabits the central, as vieU as lower, rc^on ; 
and iscoustanlly tmned. 

The other nUtidneUinla of Xepal BodocephnU,,, 

AUrandn; all belonging to tlie Genus Pat<^ornh nnd ronfit.ed, for llic 
most part, to the lower region, where (by dm way) the tiny Lnlkaii is also 
found, Mpstaeeus is ilistinguished for the flatness of the ridge of its bill, 

and for the shortness of its tail. Two or three si>eeies have been numufac’ 
tured out of this one. 


August 29^A, 1036. 


y NEW SPECIES OF POMATORHINUS* 

VliL—NEW SPECIES OE POMATOllHINUS* AND ITS ALLIES, 

WITH RCMAKKS ON THE GENVS. 

Whoever will attempt to clas&lfy half a dozea of the familiar S»b-Hi- 
malayan species, known to the people themselves by the generic titles 
OhivrfL and BhUtcmu, will be, I think, forcibly struck with the profound 
trnih of the adage tiiat, Practise often creeps where Philosophy cannot 

soar/’ 

The ptttple generalize and unite upon the strong gromid of similar 
habits and manners, joined to a certain family likeness in external asiiect; 
the Philosophers specialize and divide iipoa tlie feebler basis of distinctive 
formation in ibe details of mme one or Itvo extertml organs. I admit the 
validity of the distinctions so far as they go, but I think they are, in these 
cases, more than countervailed by prevalent uniformity of ^rencrai stnicture, 
imrf by simihriiif ofmamicrx; mother words, tliat the G^nrds and Bhiacur^ 
constitute two, and but two .distinct though closely allicnl* genera, each 
exhibiting several subordinate but w'cU defined modifications of form, or 
flub-genera, I have already rt^marke<l upon the general resemblance and 
particular diJlereuces of the Odur/is or CinctosotAie* Upon those of the 
Jihidcurh or PomitiorfiiH!, I shall now make a few observations. 

The essential chametersof Pomatorhinus appear to me to he as follows : 

A bill considerably elongated and arched throughout, perfectly entire, 
slender, strong, obtuse, eylindrico- compressed, with broad convex ridges and 
plane vertical sides ■, its loinlm somewhat scarpt and locked tow-ards the centre 
of the bill, simply opposed towards the .wiir! tips of both mandibles, 

Short basal nares free from plumes, and dosed above by a hard* arched, 
and porrect scale. Stout, ambulatory, sub-corvine legs and feet; and feeble 


• Of Uiif bllimce il t» * AiriLiof (H'oof ilint ono of oij ipcoiiMi (of Tiwmififii) wm mtirkod by 
An eminent aiilbority in Boglant!, a* being new and eibicfy reiaUd to CintifiutmarSee 
Hesurka in Uie SccjucL 
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bowred win^ arid tail — the former short aad roiiudeil^—the latter more or 
less elongated and gratfaled on the sides* 

J^imalta and Prinia seem to l>fi obviously sub-gcncra of PomatorhinnSj 
Iwth diattiignished from the generic type by n shorter «nd less arched bill, 
and Ijy tJie rigid spinous character of the shafts of the plumage, more espe¬ 
cially on tlie head and neck. In both sub-genera the leg's and tail are 
rather longer, aiirl the tarsi more lieavdy scaled than in the generic type. 
The last member or tail consists, in 'Ftmalia^ of twelve rectriees, as iit 
Cinchmma. But in Tiumlm they are broader and more gradated to the 
Bides; in Prinm narroncr, JO only in nnnibcr, and strongly gradated 
with yet greiiter accession of length. 

The roost typieal species of Ptimtitorhituts 1 consider to be Erythro- 
genys (iottitUi (1831), F^rnigUatm, nobis, (MS. 1828.) 

The following is a detail of its form and colours : 

CftATKROPoniNjE, Sw. PoMAToftHtsus. Horsf. 

I 

Species L<L EavTUBOGEJiVS GouLi>«,—rEHJiuoiLATtrs, or Busty-sided, 
nobis. 

Form. Bill a third longer than the Jiead, perfeetly entire, conspicuously 
arclie<i throughout, strong, har*l, slender, nmcli compressed with broad 
convex ridges and plane vertical sides ; upper mandible nearly solid, espe¬ 
cially towards the point, lower somewhat scooiR‘d ; toiuiie before the narea 
trenchant erect, scarpt and sub-locked, free and level with the palate towards 
the tips, which Iasi are obtuse and ratJier unequal in length ; carination of 
tlie culmen restricted but distinct. Plumes of tlie forehead and head soft; 
those ot the lares and chin Biibseiaeeous. Tongue somewhat elongated, 
simple, narrow, eartilaginons ; its i\\> bkld or jagged. Wings not exceeding 
the base of die tail, i>crfectly rounded, liowcd; 5 first quills regularly gra^ 
dated in a dimiubhmg ratio; «tU usually longest, the rest msensihly 
decreasing ; the vanes of all, broad and entire. Tail snb-elongated. not equal 
to the body and neck, consisting of twelve sub-bowed, moderately broad 
plumes, ot \vhich the 6 centrals are even, and the G laiemls gradated, but 


species of POSJiVTORIIINCS. 


mi 


ftcarcely ati inch in the extreme om?fi* Tarsi anh-eleTate, stout, tinteully 
vaguely scaled, posteally, smooth anti sharp* Toes medial^ unequal, central 
fore medially elongated ; laterals ami hind sub-equal; last shortest but 
stoutest and sub-depressed basally, sometimes equal to Uie inner fore. 
Nails rather large, compressed, somewhat siraiglitciied and obtuse; lateral 
fores equal; central larger ; hind largest; orbits nude as in CUchaoma^ 
Colour and Sizc^ Above olive brown, laterally together with ii narrow 
band round the brows, the lining of the wings, the thighs, and entire uiider- 
tail coverts, bright rusty. Below, white, dashetl on Hie top of tJie breast 
with dusky : a boary spot before the eye i a short dusky mouslaclie from 
below the gape: reaiigcs and rectrices iuternally dusky brown i tail trans¬ 
versely rayed with deeper toned lines—seemingly a genene mark: legs 
fleshy grey: bill horn colour with the ridge darkened basally i iris lioary : 
orbitar skill smooth and deep blue: size 10^ inches by llj^, and*2i oz,: 
bill (in straight line) Ijt to.tsm If: central toe hind toe 

N. B. The sexes are alike la colour, save that the fennik has no 


moustache. She is mllicr less, too, tlian her mate. 

2d Species, new ; Schistickps or slaty pate, nobis- 
l-arm. as in Uie preceding, l>ut the bill ratlier slinrtcr trnil somewltat 
more eoiupressea; and tbc wings and tail slightly but sensibly more 


elongated. 

Cidour and She, Above, together with the lower flanks, vent. lliigUa 
and uiidcrtail coverU, dark olive green: crown, nape and cur coverts, 
saturate slaty: lores black: from the ear coverts to the midttanks. tlie 
sides of the ndt:k and llic body are intense oehreous red: a long snpern- 

linry white stripe from the nnres to the slionlders: lielow, from tliiu lo 
belly, pure wliitc: remiges and rectrices, internally dasky: toil, rayed as 
before: hill bright orange yellow with a blticklali base above; ins hoary: 
orbitar skin smooth and slaty t legs fleshy brown with yellowish bom 
nails: siie of the last, but nicastiritig rather more in extent owing to the 
cause above mentioned: 11 inches long by 12i wide, and oz.: bill 131 
tarsus If: sexes alike. 
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Spfcm, iirw ; Ilirjttcu,i4S, rusty iiaped, nobis. 

Form less typical, tlie bill being shorter and stmightcr fliaii in eitlier of 
the foregone, obviously leading towards Timaiia. Colour ajid size, olive 
green, paler and shaded with white on the breast and hellVi and merging in 
pure ^vhile on the cliin and throat: a broad rusty band round the back of tiie 
neck ; lores and ear coverts coidluently blackish i a superciliary white line 
from the brows to the nape i no transverse rays on the unbowed tail: bill, 
sub-orsuige with a blackish kisc ? legs ])iuiubeous: iris varialde, sanguine, 
brown, orboary; size small : by U indies, and I oz.: hill l ; tarsus 1^; 

centnil toe J : hind toe A : sexes alike, but female rather less, 

TiAiALiA, 4/A i>peeies, acw ; N/CALENsts* Jiobis. Sipulese 

Timalia, nobis. 

Form. Bill assimilating closely with the last named species, bat 
stronger and struigbter; tHpiai mereh to the head in length, suharciiatcd 
only, but distinctly so, uinl perfectly entire. Cultnoii raibcr more carinated 
between the nares. tlic tect of wbieb is less lmr.1 and less arched dim, in 
the typical Poniatorbmi. Rictus more strongly bristled. Shafts of the 
heatl and neck-plumes, spinous, as in C,W,wo,«a tetafer (nobis). Legs 
stronger with more distinct scales; another npproxiiiuilion to C,WiKOMn. 
Tail c<)unl to die whole body and bill, consisting of 12 broad, and straight, 
but fniycd, featbers, die cxlrcue laterals of which are gradated by halAlic 
entire leiigtii of the tail, or doubly as much as in the foregone spetdes. 

Colour „«,l She. Above, with die flanks, diiglis and under tail coverts, 
brown ; paler and more olive lienentli than superiorly. Below, from chin 
to bwaist.^rulescenl; from breast to vent, albescent; and both shaded with 
a tinge of the colour above. Entire ebceks. pore white; iris, hoarv blue: 
bill and legs, dull dark plumbeous; the whole plumage hlack shafted: 
die outer vanes of the prime quUls paled: sexes alike: size 10 incUcs by 

111, mid 3 ^ oz : bill 1 : tail 5 : tarsus 1 : central toe J-j : bind 
r,th S,Keies ; Pelcotis, brown ear, nobis. 

Characters, extremely similar to those of the last, but returning 
towards the typical PooiaJorAiui by its shorter and rayed tail. 
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Colour ntiti Size. Above, dull olive green. incUnirig towards brown ; 
ibichs, vent and under tail eoverts, the same but paler: cheeks, coucolorous 
willi tJie body : ear coverts, darker and brown : below, white, tinted with 
rutbua towards the head, and shaded witli the colour of the thighs and 
vent, towards tlienu Bill above and towards the tip, blnckUh: below, 
pure plumlicouB: legs, pure plumbeous grey: iris, hoarj-: wliole plumage 
black shafted, as in the last, and similarly spinous: toil closely rayed 
across: si 7 *e of the last but not measuring so much in length, owing to 
the shorter tail, ft inches by lO, and 2^ 07 .: bill H ^ tarsus 1^ : central 
toe : hind toe : tail 4 : sexes alike* 

6tlt Species, Stflii^euHs^ Prinia 1 Suva, nobis. 

C/i(ii*acter. Bill scarcely ecjiial to the head, perfectly entire, strong, 
obtuse, inclining to an arcuate form, subdepressed os far as the nares, 
cylindrico-compressed beyond them. Culnien carinated balf way, acutely 
convex ; iipii of both mandibles obtuse ; that of the upper longer and 
inclining over the low'er, Tomite erect, trench ant, remote from the palate, 
and interlocked throughout. 

Nares medial, half wny from gape to tip, lunato-elliplic, and shaded 

above by a small nude siibarchcd scale. Rictus rather vride and strongly 
bristled. Plumes of the forehead rigid* Nape furnished with several long 
slender Imirs. Tongue cartilaginous, simple, its tip bitid or jagged. Wmga 
rounded, rather feeble, not bowed, 5th and Gtb quills usually longest and 

exceeding the tertiarlcs by i an inch. 

Tarsi elevated, stout, crossed by three or four scales. Toes medial, 
comprised, outer connected to the joint, laterals and bind snbequai; last 
Btoulcsl but not depressed ; nails rather acute, hind one much the strong¬ 
est. Tail very long and wedged, consisting of 10 narrow, feeble plumes 
which arc greatly and equally gradated throughout. 

Ttfi>e fl/id species new ? FbinuI cbimoeb, nobis, Suva CBiNioeR, nobis. 

.Saga of llie Nipalcse. 

Form, Uas been detailed atwve. Co/oHr <i»il She. Above, dusky 
brown, daiker 0.1 the cap, paler on the tail. Below, rufescent yellow, 
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sliadcJ w, the breast aiul flanks aiU, tl,e colonr of the si.perior si.rihce ; 
linin- of tt-injw, and qujlU iiilenially tow ards their bases, buff. Bill dusky 
or black ; legs fleshy grey ; iris brown r sexes alike ; female smaller, and 
her tail shorter: size of the male, h inches by 7 ; tail J* : bill j ; tarsus 

If : caniM toe | : limd toe^ jdiu g. 

.OWro/ The wl.ole of the above *i«:cies are disti.jguishcd, 

m common, by hard, mire, compressed hills, feeble wings, gradated tails' 

and stout mbulatory legs aad fee,. Tire structure of their stomachs, intj. 

lines and tongues, too, is similur. as are their food aud customary haunts. 

oinpamig the proper with the CiW/ojotme. I can perceive 

no esscultal difference of structure except in the bill; wbicb however is 
marked; ™>-any In the mannere of tire two, except that tire former take 

somewhat more vegetahlc food and adlrere to the foresu; whilst the latter 

seareely ever touch berries, never grain, and adlrerc to tire bushy downs and 

17 CUdomn^ make a free 

usooftlreir legs like,Ire ft,««rr,..- the />«,no/or A/«/proper and the 7V„,o/,V, 

as free a use of .her bills, in .be fashion of Vpupa^ Tire CVreteoooc are 

o e gr^rious than the r,„Halorhmi ,■ the P«»uitorhim than the Ti>,iali<v ■ 

^e„. nous. .Vll ^ve dte Auyw havo a wide range tl.rougbou, the bill., 
i^hicb, however, they never nuit Tlip ^ i ^ 

central region. «lmost confined to tire 

Of the didyu. the favourite site is those upland downs 
•eredwithbntshwood. Owing to the fcreble. Jof d " 

the shelter of low Irm and shrubs Hut tb~ 

liut they are aJmost pert>etuuRy on 


• itsMu.. J.J hi, P . , 

s n , ^ liko that of 

f iiiHiniment, nufj for fliErfog , »|,iUt 

Mcate ill *rr j!i ilpiBiir, V -0,1 iiv , 1 . ,^ E *t ilmi af Cmaffaf b cxqnnUily 

lain, iQiJ, {ika the hfil of TrorhiiuM \m 1 LI s- , , 

tociia^of Uie (oDiLz, Tito ktu ■ i • ’ tlifs Jet-p iotjj.. 

«*nr ppo«,euau <:li»r«cteri,tic of U., I,;)) of Ptmatoriint. 






NEW SPECIES OF POMATORIIINUS* 


185 


the ground, seeking their food there exclusively* Small scaled insects are 
their favourite fowl, with larva; and their eggs ; next, grubs and catefpil* 
Inrs.* Berries they seldom touch ; never grain, nor hard seeds, nor coH' 
sequcntly, gravel* The l^mtator/dni and have, essentially, llio 

same liahits ; both being distinguisbed from tlieir Ciitclosftmw by theirnon- 
gramiiiivorons diet, and avoidance of ibe deep forests ; unless ibe ebaraeters 
as of Oinr.tosoffi(tt I^omat&tfihitts and want emendation,, 

our Su^te can scarcely belong to the sub-genns Prtnm^ But I entertain 
a conlident expectation that ibe alleged nofch in the bill of Prinidt as well 
as the Slated ferbicitess of its tarsi, will he found to be the exception and not 
the rule. TJie are calculated to remind the student, in various ways, 

of iUafurus, Megalurus and as well as of Pritim, Their strong 

entire bills, elevated powerful legs, and terrestrial liabits, arc, bnwever, 
tlieir preponderant characteristics, and those which induce me, with the 
subordinate peculiarities al>ovc detailed, to consider them as a subgenus 
of Pomator/iutits, having first referred the latter to the Cratertypodiuie. 

Tire more general cbaraeterbtics of the whole of our birds are exceed¬ 
ingly well given by IMr. Swainson (iVorthem Zoology. Arcs, p* 15d) as 
those of the Crateropodine or long-legged Thmsbes—a very natural and 

useful aggregation of birds in my judgment. Dr. HonsnELO was disposed 

to refer Pomafor/iinns to the Tcnuiroslral CmmfridtP ; and it has been 
actually disjjoscd among the Meliplio^idts f Vet it is one of the most 
terrestrial of %hB whole order of hucssores^ feeding exclusively on ground 
insects; and bearing a very close relationship. botJi in the atfucture of its 
bill and in the manner of using it to procure food, to the Genus Vpupa 
which latter, all terrestrial as it is, bus been classed with the Certhwelixrf 
Compression, entireness, and solidity, in a slender iwstruin are carried to 
the climax in f/pK/wi .* but the gradual accession of these attributes may 


* The ipwif* *hk\i frequent ttie gfW intt bw Trgetntlon s n^it ttio nrboHal 
t TliocGinoion U a binmiiT Icnint of our lawn fmm September tilt Mij; bnl « 

never aeen to Nep^l proper tluriag tbe hot oAd nmjf montlii* 
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be dislmctly traced through Cirwhtsoma and PomaiorftiKiu^ TVwaiiVt, 
again, has been removed liy fystemaiists, tote cm\o, from Pamat&r/ti,in» 
ond from Prifna : and yet tlicre can liardly be a que&tioQ that 'Pimniia 
forms a sub-generic link, nniiing the two, and also connecting the genus 
Pomator/tinHs witJi the genus Ciiichmma. I possess a series of Ponni- 
torhutf and OWosomrr, which blend insensibly with each other, 

at the same time that they collectively eithibit, in a striking manner^ the 
general attributes of Mr, Swainsow s Ci'utet^podiiia?. 

N^pal, August 2D//i, 


SPECIES OF MOTAC1LLIN.E. 

WITH INDICATION OF A NEW GENUS fiELONGiNG TO THIS SUB-FAMILV, 

Sylviad.e. M 0 TACILUN.E, Sulf-Gemis, new ; Dauila nobis* 

Tppe, Daiula Dociljs, nobis* 

No* d33 of the new scries of Specimens and Drawings in possession of 
the Zoological Society of London, 

The birds of this genus in both structure and habits are a perfect com- 
pouQd of Tardus and MotaciUa* The bill in all its details, and the feet 
ajT! Merulo-motaciiline, but with a more decided leaning to the Thrush than 
to Ihc WagtaU* The tarsi are stronger and more elevated tliaji in cither 
genus, the thumbs broader and the nails more acute* The wings are shorter 
than 111 either genus, and exhibit the form and proportion seen in Eiiieunis i 
that is, die 5th quill is longest ^ the Jst and 2d abmpay ; tlie 3d and 4th 
sligliUy grailated up to it; aud tlic tertiuja (notf scapuJars) arc sliort, broad 
aud One. The tail composed of 13 fcatliers, U shorter than hi mtacilh, 
loiigerthan m Turdus; iu six lateral plumes areconsiderahly gradated fojm' 
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below; its six centrals eyen^aud its form eub^cuticale* Tbc general atracLtire 
of iLese birds is robust and nearer to ^Wri/wTlliiin to MaUtetlla ; but llic pied 
plumage and habit of fiirting the taih are Imrrowed from tlie latter genus. 

The song is the Thrush’s: the murary and arboreal nesting, ratlier 
Merulinc than Motncilline. And so, too, the non-migratory habits ^ 
for the Wugtalls proper leave us at their " appointed season," whilst the 
Thruslics, {like tiie Emeuri) are permanent. Jlaiiy of the Wagtails, eo 
long as they stay, fatuilliirly occupy our gardens and lawoa, seeking their 
food exclusively on the ground, and using the bushes only for sheUer, but 
without pcrcliing. These, excepting the last peculiarity, ore Uie manners 
of our Dtihiia whicii, like Matadtla, has an almost exclusively animal 
diet, seldom and only from necessity eating berries or unripe vetches and 
such comparatively soft vegetable substances. So far, then, there is a 
gpH^ater leaning to l¥ofnri7/« than to which latter is freely baccb 

vorousi Nor do the Dahils wholly avoid the open banks of streamlet ; 
for I have aeeii them there in company with the Wagtails. But their 
usual protected and arboreal site, with their free habit of perclnng, are 
decidedly more Turdine than Motacilline. The Dahils, however, dislike 
and avoid the iuterior of wooda. to which the Hirushes are paranl; 
and the former are less permanently, or (to speak nicely) more fitfully 
utMUi the ground than the latter. The usual food of the Dahils is 
grubs, worms, beetles, grasshoppers, crickets and their consimdars, 
tenants of the surface or subsurface of the Earth. Rarely, in winter, 
they take unripe vetches and sucli Ukc ; but never gravel, nor sand, 
nor tbe hard seeds which the former help the digestion of. The 
Dahils, if found in ilie wilds, tenant meadows and grass land, provided 
with brush-wood ; but they are no where so common as in gardens 
and on lawns, which they enliven, in spring, by their song, and, at 
all times, by their vivacity and faniiUarity. They move cinickly on the 
ground, yet perch firmly and readily, frequently watching for their prey 
on a low ta ig to which tluy return as soon as they have beaten it to death 
on the ground. They never seize oti tlie wing. 
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When cattle pass tlieir vray they will partially attend on the herd 
descending occasionally from their perch to simp up the insecta and 
grubs brought to light by tJie act of gnizing. The Dahils are perpetwally 
in motion, and raise and depress the body with ilirtation of the tail, exact¬ 
ly in the Wagtail manner. Their habits of society, iu respect to their 
own kind, arc solitary or nearly so ; except iu the breeding season when 
these monogamous and attach<xl birils steadily unite to rear and defend 
their young. The female usually lays 5 spotted eggs, bringing up from 
3 to 4 young ones; and but once a year, unless the first brood has failed or l>cen 
rifled from her. The nest is carelessly made of grass, but is always placed 
in a secure and sheltered position, commonly a bole in a wall, soutetimes the 
interior of a low thick prickly plant. The Daliil is one of the Isoldest and 
most docile of birds; and is iierpetually caged hotii for his song and his 
pugnacity. Few of the Thrushes have a fluer note; nor is it degraded 
by apisli tricks of imitation, though this inteUigent bird will lend its 
courage for tiie profit or amusement of its keeper. In the spring the 
mule Daliils are perpetually challenging each other, and no sooner k the 
defiance of one uttered than it is answered by another. 

The professional bird keeper, availing bimsclf of this propensity, takes 
out his tame male on his fist, and proceeds to tlic nearest garden or grove. 
The bird, at lijs bidding, presently challenges: tlie wdd one immediately 
answers: the former is then slipt, and a desperate contest ensues between 
the two, during which the fowler readily secures ilie wild bird, with the 
tame one s assistance ; for, the latter will deliberately aid his owner^s pur. 
pose, seizing ibc wild bird, at llie critical momcol, witli both claws and 
bill and retaining it till his master come up. In cose it has not been so much 
exhausted by the previous contest as to be disabled from flying away upon 
the man^s approach. Fighting the tome birds is a favourite amusement 
of the rich; nor can any race of game cocks contend with more energy 
and refiolutioQ dimi do these singular Motacillo^Meruliue species. 

Lidicaiion of generic cfmractet. Bill, feet, mid habit of body. Memline ; 
lip of the lower mandible, vagndy rcctm ed and notched: tarsi high, 
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Stout, and nearly smootli; tlie ttiumb, nearly equal to the inner fore toe an<l 
sub-depressed : the nails acute. 

Wings, round-acuminate; GtJi longest: 1st and 2rvd greatly, 3rd and 
4th trivially, gradated : the tertialsj short, firm and composed. 

Tail, 12, subclougate, firm, erigible, considerably gradated on the sides. 

Nape frequently furuisbed with a few slender hairs* 

The above chiiracter has been composed witli special reference to the 
two genera Tardus and MotacUfa; aud upon the assumption that Our 
Genus be referred to the MotacilLlne Sub-family of the S^lvitidw. 

Spectcsy new ; Docilts, nobis* 

Colour and She. Head, neck and breast, with the body above and 
the wings, blue glossed black : a broad central stripe throughout tlic whole 
length of the wing : the body below' and the 8 lateral tail feathers, pure 
white : bill and legs, black r iris dusky brown : 8J- to 9 inches long by 

Wide, and l^Jtolf oz. in liveight : tarsus l^V' t^^utral toe : hind 
toe i its nail ^: tail 3-j. 

Sexes alike. Tlie young have the breast ruddy and the glossed black 
parts of tlie upper plumage: at first, olive brown, then blackish, alaty and nn- 
glossed, including the breast: their feet are slaty, and their bill dusky broa'n* 

2«d Specks ? Motacilla VAaiecATA Auctonim. 

3rd Tuancs suLiTARius Auctorum. 

Genus Motacilla. Sulf Genus^ Enicurus, Tein* 

Speciest new ; Schktaceus, nobis. 

T'ontif as in HrAcvLATUs, but somewhat less In size. 

Colour, Head, neck, hack and tlaiiks, dark slaty blue: cheeks, diroat 
and a verj' narrow band round the bill, jet black; a white frontal band 
above the last from e 5 'e to eye: whole neck and body below, with the 
rump and upper tail coverts, white: ivings and tail precisely as in 
3faculatus, save that the blanching of the alar quills at their bases is more 
extended and reveals itself like a speculum on tJie primaries. Bill, legs, 
aud iris, os in JUaculalus^ and indeed in all the other species; for 1 know 
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not one which Ims not white feet, n black hilt, uiid brown iris. Sexes alike, 
very nearly allied to Veiatus T'emvtinkii* 

2rtrf Species, Folioinosvs, nobis. 

Size and fonn, as in Head, neck, back and breast, 

dusky, or sooty brown : lower back or rump, and Ijody below, white : 
wings and tail, bill and feet, as in Mocuhttm; but ll*e black hue less pare 
and jetty. Sexes alike. 

3d Sjiyecicjt. IfiiMACuL.vTvs, nobis. 

Form os in Macuffitus and coloured exactly similarly, save that the 
breast is white, and tiie mantle iinmaculate. Size not larger than Scotifcri, 
allowance being made for the long and typical tail of our species. Sexes 
alike, and bill, feet and iris, as before,. 

jRctfiurA*. The discovery of Scottleri proves that 'tail forked' is a dubi* 
ous mark of this genus, or rather subgenus, for such only is the value of the 
group. Very nearly it is afiine<l to Moiaciiln, 1 should distinguish it, 
chiefly, by its lunate uares nearly closed by an nnarcbed niembrane, its 
gradated wings with aliort tertials, and its bristly gupe. 

The tarsi are higher and smoother, but twt more slender, than in Mota- 
cUla proper, several species of which have similar clau's. 

Gcttns, Mcn'AciLT.A Auctorum. 

Stib^ertus. Bcdytls Cuvieu. 

Sj}€cifs, new; Calcarata, nobis, closely allied to Ne^^fecta. Obvi* 
ously distinguishable from llie typical Wagtails by tlie shortness of the tail, 
the superior height and strength of the tarsi, and the longer, straighter, and 
extremely acuminated nails ; the hind one of which is longer than its toe, 
ajid. in our species, as nearly as may be, 7^ inches long, whereof 

the tail is but 3^, extending only two inches beyond the tips of the wings. 
Expanse of wings 11 mches, weightless I QZ,t bill of liich, and equal 
to head. Tarsus 1-^ : central toe ^ i bind -^ 3 =: tts claws Above 

the flanks, grey slaty: below, bright yellow i a yellow Uae on each side 
the bead, above the eye, from bill to nape ; wings, fl central tail feathers, 
and upper coverts of tail, black: the great coverts of wiags and tlie alar 
plumes, very widely margined below, and also tipped with white i the 
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fj rectrices* mucb blrmulied, iucrCJiftiiigly io the cxirenies whit;h are 

nearly all white; leg 3 black : bill horn grey : iris brown. Temale cooab 
dcmbly less; OJ inches long : similar ta the iiiale, but more dully coloured, 
ami the alar and caudal black plumes of the male, brown in her, 

MoTACtt-LA PRoecR (Sj/mfif, new; ALUoiDCa, nobis. 

The oriental analogue of ^/Zvi, cui simill,; but clearly distinguishable by 
its white tliroat, its completely black nock, and the greater Ulaiicbiug of its 
wings which, w hen closed, show nothing but while, except on tlic tertials, 
Oolour a»fl jftztf malttre Tttafc* Porehoad, checks, and throat, w’hite, 
divided by a narrow black line from the gape. Back of the head, 
wiib the whole neck, breast, shoulders, hotly above, and 0 central 
tail feathers, jetty: 4 lateral caudals, with the body below and great¬ 
est portion of the closed wing, white; quills black internally, and 
aperliy so on tlie tertials which, however, have very broad margins 
of white; bill and legs jet; irb brown: B inches long by llj wide, 
and less; t 02 . hi weight; tail 3|: tarsus central toe hind 
: its claw jV ’ wings Inches short of tail. Amidst all the changes 
of plumage to which this species b haJdc, 1 still think 1 may safely say 
that the female (like the young) is slaty above, and while below, with a 
black gorget on the breast, and a blackish zone round the cheeks * ^ ing^ 
mostly black brown, with a narrow white edging. 

Remark, By comparing the proportions of this species with those of 
Calatraia, the characlciistic ditfercncc of structure in 3fotacUia and 
may be at once perceived. 

I am answerable for reducing Rnicurm and Bufti/tes to the station of 
Sub-gciicra; but, their internal stmetnre, llicir bahits and manners, ar<f 
su similar that 1 cannot imagine the small discrepancy of external structure 
can want generic division. Certainly, however, there is this difterence In 
the manners of the Bnicuri, as compared with the MotacUfa, that the 
former Jove the sheltertxl riUa; the latter, the open streams; and the 
respective formation of the w'big in each may be relative to tljose opposite 
habiia. Through Enicunts aud our DaUila, we are led easily Ixom the 
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W agtails to the Thrusht^s; oud it la wcU >rorthy of notice tJiat the twO' 
former Lave wings of exactly the same construction. 

AVitli regard to ^mftfiesj diucIl as its lark-like claws prepare us to 
expect some peculiarity of manners^ I have foiled thus far to perceive any, 
as comparefl with 3lotucUta proper,* 

In place of the * unguis posticus arcuaiiLii' of the generic character, I 
should read * nails (all) straightened, slender, very acute: the hind one 
equal to its digit or long^T V 

In our also, the nails are aeHie; but they are strong and curved; 

and the very slight hut perceptible depression or tiatuess of the soles of the 
feet distinctly indicates the perching and mcrulme propeusitv of jyu/u/a. 

Tlie bill of Da/iUft, as compared with tliat of Turdus, is scarcely so 
thick, ratlter more depressc^d at the base, and rather less convex forwards 
upon the ridge ; and the tip of its lower mandible shows evanedecnlly ibe 
recurvation and notch so conspicuous in many of tlie and distinct 

though fainter in some of tJie Muaclcnpidte and even of ilie Sr/hiadir. But 
tiiese distinctions are all nice ; and the general and effectual character of 
tlie bill of I}ahiia is Tiirdine^ So too that of the legs, though here the 
superior height and strength of the tarsi with the depression of the thumb, 
and acuteness of the nails, are palpable distinctions. I have not noticed in 
cither MotaciUa or Tatdm, the nuchal liaiis of i>«/nYn, and wliich with tlm 
strength of tlic tarsi seem to intimate a CrateropLne tendency in our genus, 
hannorusing well the shortened wings and gradated tall of D«/n7a, os 
compared with the genera to which it is related by affinity, 

Nepal, Sept. ltj,m 

* Thu* laacb ItowcTer may b« uiil wfili (nilli j ibat the lilmpt-clawqJ oftcft fre- 

qDflnt lamiia Abtl mekdowif (Jia ieltlutii or neviir ; and tLat ilic foot of iha latter ia 

adtnjrabJj snitcid to aa^port Uic birds opoo tbo oioit and scmi-Uuid sajid-bant*, of 

the prcche thuitiooi to wliicb iliry are almuti Ittnlltd, 
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N 0 T E 

ON THK 

URSUS SIVALENSIS, 

A NEW FOSSIL SPECIES, 

FROM THE 

siva'lik hills. 

Bv Captain P. T. C A U T L E Y, 

SmptriHitvdtitt Canut, 

AND 

H V G n F A h C O N E R, >L D*, 

Bmlaniral Gardtn, StkiraM^ur. 


WJi are now enabled to record anotlier new form ia fossil zoology drawn 
from ttie rich deposits of the Siralik hills, lii a prodding article we 
have noticed a new feline extinct species, of dimensions approaching those 
of the existing Tiger; in the present one, shall endeavour to charac¬ 
terize allot her jnemUer of the same fiunily, of the genus f essentially 
distinct from existing or extinct species in Rome prominent points of its 
ostcolog>’i and remarkable also for large size, like some other of its asso- 
elated fossil contemporaries. 

Oiir knoAvlodgc of the species is derived from two fossil specimens. 
The one consisting of the right half of the lower jaw mutUated at the 
symphysis, and ascending portion of the mmiis, exhibited in Fig. '2, gave 
us the first idea of a new animal. The other. Fig 1, a subse<iuent aeqniai- 
tion, is a superb sia^cimcn of tJie head, which although a good deal 
fractured, is at the same time bo well preserved in its principal features 

as to give little dilEculty in detenoiniug the specific character. The three 

z 
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rear molars are perfect on one side and but little damaged on tlie other* 
Both canines are present, anil that of llic right side is entire. The alveoli of 
the false molars and incisors are distinct, although the teeth are wantjiig. 
Tiie only considerable deficiencies are in the posterior and lower parts of 
theocciput, both zygomatic arches, and in the lower end of the nasals, where 
a fissure extends across the face, on both sides towards the orbits. 

The chief peculiarities of the fossil arc to be found in the teeth, 
which are constructed more after the ty|»e of the liJgher Carnivora than any 
other described species of the genus. Before entering upon these it w ill be 
convenient, for comparison, shortly to refer to the dentary system of the 
Bears generally. 

The number of the teeth varies more in the different species of the 
Bears, than in any other genus of the Carnivora. The incisors, canines, 
and the tliree {msterJor molars are constant in both jaw's, in all tlie species. 
The false molars arc subject to great variation. They are usually entirely 
wanting* in tlie upper jaw of the Crsus speftrus, or large fossil Bear of Eu¬ 
rope, while in other species they amount to three on cither side. The same 
variation holds in the lower jaw . In the Ut\mji iubmlttv] there arc four false 
molars on^each side, while in the Ursus speiitus there is gencrallv but 
cue present; so that w'hile the number of teeth in the former extends in 
both jaws to 4'2. it la commonly reduced iji the latter to 30, This irregu- 
larity in the number of the false molars, exists to a certain extent in differ¬ 
ent individuals of the same species* In one skull of the L’rsits 
in our colleetion, which belonged to an old animal, there are three false 
molars in the upper jaw on each side; while in the sknll of a younger indi¬ 
vidual with unworn teeth, there are but two. In another skull, there arc 
no false molars on the left side, while tliere is one on the right side t there 
being at the same time three false molars on either aide of the lower jaw% 

The characters dej>cnding on the form of the teeth are very constaut 
ill the genus. ll»e caniassier or ante-penultimate molar, in the upper 


* CwiBR, Ohasiucqs FomiIcs, tom. 1. p aSJ, 
t This is consUiit tn sorenl itulU iu our colleciici^ji. 
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jaiv, has but two 1 o1h?s or pointiit along its length ; and the tubercle of Us 
inner side is placed opposite the rear lobe. 1 he two rear molars are 
oblong, and the Itial one has the adtlitional developcmeat of a creuulated 
spur or heel. The higlier Carnivora differ widely in these characters 
from the Bears; Uicir carnaasier lectli being three lobed, and the tubercle 
of tlie inside being placed forwiirds, as in the Cats and Hyaena ; w bile the 
rear or tubercular teetli are reduced in tinniber, and are rudimentary. 

We shall now proceed to tlie teeth of the fossU, which in maay respects 
deviate from tlie type of the gemiSp atul appro.xitnate that of tlie more perfect 
Carnivora. Along witli the dimensions w*e annex those of the Umtt 
Speia'tts and Urstts Tibettmtus for comparison.* 


Molarty Copper Juw. 


Lon^lh of bat molur. ....... 

\ViiUh of ditio. ... 

of pomilliroato tlUtOi 

WiiUli of iliUo, ...... 

Lenj^tb of ^nte-potiulliinat!) iliUO* ....... 

WidLli of(liUO> ... 

fllolart^ Loiter Javt, 

Lcoglb of kst tnobr, ..... 

Wblib of diliOp ..p.p*. p........... 

Length of pcnnltimnte ditto, ... 

Width of (iitlo, ... 

Length ofiiiita-iteiiuluiuiito. 

W'idlli of ditto, 

Length of Inal fjtW molM-, ... 

AVidtIi of ditto, .............................. 


VrntM 

('rma 

Uniu 

Sieotrtttif. 

Spriamt. 

Tiimtioniu. 

Inckt 

Mvire. 

fmeh^ 

jl/f/rcp 

luck. 

Metre. 

t.t 

.osa 

t.Sd 

.040 

t.t 

.02 ft 

1 

.03 

■ ^ « 

1 » « 4 - 

0.f[ 

.015 

i.a 

.03 

t.23 

.031 

fi.B 

.02 

i.a 

,03 

^ ^ 

•s ^ ^ - 

0.55 

-013 

t.3 

-032 

0.33 

.021 

0.5 

.012 

! DpUa 

.022 

.... 


0.35 

,008 



1.03 

.0211 

0.0.5 

.on 


mm • i' 

...I 

»■ m m m- 

o.iu 

-012 

1 J.lo 

.020 

t.30 

.032 

0,P 

.02 

1 0.7* 

.010 

m- m m 

.... 

0'.45 

.Otl 

1 1.35 

.0335 

1,32 

.03.2 

n.m 

.0'3 

1 - n — 

m ^ ^ m 

* W m m 

m m m * 

0.3B 

.005 

o.fp 

.023 

,... 

m V *« 

0.4 

-fit 

0.5 

.012 


m m n- * 

0,25 

.IWtf 


The incisors as indicated by llie rdveoli were (1, and the external one 
of each side larger than the others, as is usual iti the family. The canines 
are of great siste. The right one is entire r its point is worn off indicating 

* In Uie Ossoiii?ns FoaailM, CuvifiR doc* not gifc ibo injneniioni in width of the tcctli of 
the Urmi SiWa-P/*. lioifo to regrcl this M one of llie mort iit»rked chdracicrs ^ot 

our fossil is the great width of iho molarir hare mo other sotuxo a> refer to regarding 

Uw Crntf besides the OsaemcDi Fossiles. 




















































SEW SPECIES OF FOSSIL BEAR 


tlie to hove heen more than adult, and Iticre are also stripes of ’vvear 

both on its posterior uud inner sidea. It is 1.4 inch in antero]>otrterior 
diameter at the base, and 1 inch transversely. The socket of the first 
false molar is eln^ behind the canine, that of die second is near the 
anterior one^ and the toodi apimars to have been two fiinged* There can 
have been no odier false molars besid(;s these two, the sockets of wiiich are 
close logedier, and occupy the interval between the canine and enmassier, 
wbitrh is inconsiderable for the size of head, befnj; bat 1,2 inch in lenj^b. 
The three rt‘ar molars present marked peculiarities. I'he antefamub 
timate or carnassier is of very larfje size; it slightly exceeds lioth of tho 
rear tccdi in length, and is about half an inch longer thun the correspond¬ 
ing tootii of the rrsus Spefa^us. Instead of having but two jmims like the 
rest of the Bears, it has lltree, the anterior lobe being web develoi>cd as 
in die higher Carnivora; and tlie tubercle of tlic iusidei instead of being lo 
the rear as in the other species, is advanced forwards ojipostle the luiddie 
lolw. It 1ms allogcdicr a great analogy with the corresponding tooth of 
the Hyama. The tt^eth of the opposite sides are unequallv worn. 

The two rear or tidiercular molars are also marked in dieir form. 
Instead of being oblong, us in all the other species, widi their length 
greater by ft third than the breadth, they are square in our hissil. The 
penultimate, if any thing, Is longer dian the rear one, die reverse of a luch 
holds in the rest of the genus. It lias two liibcrcles at its outer side ns 
111 other species; at the iuside it Is somewhat slioricnetl in length, and the 
cleft between die tubercles is nearly obsolete, so as to give the appeanmeo 
of one large tillM.Tcie, In this respect there is a remote analogy with the 
corresponding toodi of the Dog, and a deviadon from the usual ivpe of the 
Bears. Tlie last lulicrcular is iis contrasted in form with dial of the other 
gpei:ies as the camassicr laolh is. At its outer aide them are two tubercles 
to die crou ii smaller than in ibc pentiltiniaLc, as is uonuid in the genus, and 
at its inner silica ridge mdistinctly divided by three sligiit furrows. There Is 
no heel to the tooth: The crown is square, aud the only part which can be 
considered as reprcaciiting a heel or spur is u ftattish disk at the inside, 
alternate with tho posterior outer tubercle, and pardy opposed to the rear 
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portion of it. Kone of the rest of tlie Hears have the last tubercular in tlie 
upper jaw square, or without a crenulatcd spur added on to the rear of it. 

Our specimen of the lower jaw, Fig. 3. is deficient in the incisors and 
ill the protruded imrtloii of the canine. It is broken ofl‘, just where the 
latter emerges from its socket. Tlie section of the imbedded portion of 
the canine gives 1.0 iiicli of vertical dimension and .05 transversely. Tlie 
molars orc'’six lu number. The two anterior false molars and the last 
tubercular liave dropped out, but tbe sockets remain uunbliterated. The 
anterior false molar was close behintl the canine, and there is not space 
for another to have been inserted between. Tlie second was close to tbe first 
and almost in contact witli the third false molar. This Jatter, like the 
camassicr of tlie upper jaw is oflarge size, compared with the same tooth 
of the other species, and distiactly three lobed ; which is another peculiarity, 
and further supports the analogy shown by the upper carnassier with the 
Hymna, to the second false molar of which it bears a considerable 
m^mblancc. Tbe anterior and posterior lobes arc small, the middle iwint 
being chiefly developed. Tlie antepenultimate or camassicr is so defined, 
as to give no indication of form to notice except its length. The penulti¬ 
mate or first tubercular molar is oblong. It is broader for its length than 
generally holds in the genus, and tlie crown less complicated with tuW- 
cles. Of the rear tubercular, tbe socket alone remains, the tooth having 
fallen out. It is situated witli cotisidcKiblc obliquity to the rest of the 
aeries, in the root of Uie ascending portion of the ramus. The alveolus is 
inconsidemble, and the tooth appears to have been comparatively small. 

The teeth in the fossil apitear to have been thus : incisors ; canines 
: false molars cheek teeth i|: in all JW- 
' The’ sivsc and form of the liead hear out the specific distinction established 
by the teeth. No Bear, fossil or recent, attains the enormous size of our 
fossil, except the f'r.im spetew. and the absence of any bulge in tlie 
forehead above the orbits at once dUtiiiguisUcs it from the latter. Tbe 
mutilation of the cranium at tlie occiput, prevents an exact comparison of 

the leii'dh with that of Uiu t-Viss sjxl/tus. in tlie tables of the Ossemens 
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Fofisilcs,* Oil adult ^pecinten of the lytler uieasuces 17.0 laches from the 
iiicisives to the occipitul crest; Tlie fossil cmniuiii although mutilated at 
the occiput, measures 17 inches; 'H'lth the deheknt jiortioa restored, it 
would probably measure 19 inches. The facial half of the head, from the 
post-orhitary processes to the incUives, measures 9.3 inches; and lU almost 
all the Bcftrs the cranial portion is longer than tlie facial. Supi>osiiig tliis 
proportion to hold in our fossil the head woidd Ih; more than 19 inches, 
and exceed that of llie Urxu,^ siteiftus, 

Tlie form of the cranium in profile is shoaTi in Fig. I. The most 
striking feature is the almost rectilinear outline, and absence of any 
notable curvature, rrom along the nasals to between the intraorbitary 
processes is almost a straight line. There is but a trifling degree of con¬ 
vexity from tliat backw'urds: and the sagittal crest rises in a vcfv' proud- 
netit ridge above tlie pnrietals. No species of Bear has so straight a 
craniiinK The L rsns spcfistts is chiefly characterised bv a bulge of the 
forehead above the root of flic nasals. Tlie only species which at all 
approaches the fossil in profile is tJic white Polar Bear, f W? marilifrtus.f 
But besides iJie great difference of she, the latter has nothing of the salient 
sagittal crest, which is so prominent in the fossil; all the otlicr Bears have 
more or less convexity of profile. 

Exclusive therefore ot llie teeth, the size and cranial outline would 
suffice to establish the fossil, ns a distinct species. The other peculiarities of 
the head arc these. Tlie frontal is very broad, although an nceidciital 
indented fracture on the brow fakes off from the measurement. The orbits 
)iaTc considerable obliquity, and tai^e size, file dcptli from tlie postorbitaiy 
proet^ to the malar margin Ireiiig 3.1 inciies. Tiiclr anterior margin only 
advanees to above tile posterior surface of the roar molar. Tlie teniiioral 
ridges are but slightly marked and meet at an open angle as in the Urxus 
xpelieiu, Krom their commissure backwards llierc is scarcely any sink, 
the sagittal crest starting with great prominenee from the partclals. Tlio 
crcst is not complete in its whole length, being broken off obiifjuel v towards 


■ Tom. 4, p. 350. 
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the occijiiial. Tlie pnrietals swell otJt backwards aod downwards. The 
cranial cavity appears toliave expanded much latcndlyi lowanls the occiputj 
which is broken oiL The temiwral foss^E iire of i^Tcat depth and extent; 
the zygomatic arches on both sides are wanting; judging from the depth of 
tJie lcmi>oral fossre they must have been of great expanse. Tlie malar 
apophysis comes olf low' lUid is *1^ inches in height. Tile nasals arc partly 
removed by a fissure in the fossil extending across the face. They appear 
to have been rather long and the external opening of the nostrils to have 
been much shorter and less oblique than in the The muzzle 

is broad and obtuse ; being about oucdburlh of the length of the head, and a 
little wider than the interorbitary portion of the froiitaL In this respect it 
resembles the Ur^u^ tabiaftt^K, The palate is strongly arched both longitudin- 
allv and transversely i the greatest depth from a line across the worn mohu-s, 
to its surface, bijiiig 2.3 inches. The horizontal plate of the palatines, 
hardly extends an inch beyond the rear molar; whereas in a head of Uie 
Ursus hibiatm measuring a foot in length, it extends more than two inches. 
The palatine simis is also proporlionably narrow for the size of head. 

In place of a single suborbitary foramen, there are three distinct foramina 
nearly of the same size, placed over each other ami a few lines apart. They 
are considerably advanced on the jaw, tbc uppermost lieing 1.ti inch from 
the margin of the orbit and placed over the eaniassier. It is difficult to say 
whether this is common to the species or merely an individual peculiarity, 
Nuthing of the sort is seen upou the heads figured in the Ossemens Fossilcs. 

We only know tiie lower jaw by the fragment represented in Fig. 1. 
It consists of the greater part of the body of the riglit side, broken OjT 
where the canine protrudes. It is also deficient m the ariicuhuing ami 
coronoid processes. There is ilierefore little to remark about the form. 
The lower edge has a good deal of curvature backwards, and the outer 
surface is deeply indented by a muscular hollow towards the angle. The 

dimensions of the fragment are thus : 

£Tslr«niff l•nEtll of Uir fnignieol. .. 

of jnw OTcr l»l fnlae molir,.*.*. 

Ditto bftircrii die two ttar rnoUw..... 

Greateil UiickoeM at tear molar * 


ICS incti. 

S.O 

0,0 
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We Imve not yet found out or identiled any bones of ibe trunk or 
extrcmUies. Tiic species does not appear to have been abuodaut^ as no other 
specimens of the head or teeth have been discorcred^ so far os w e know, 
amon^ the immense collections of fossil bones got from the SivaJik Hills, 
Tlie dimensions of the cranium, contrasted witli some of the measure¬ 
ments of tl»c Units upciitus for comparison, are thus: 


Vimemaionj of CVumjihii. 

Vmts Sivolenslt. 

Vrnta 

Spviaut, 

loth. 

jl/cire. 

huh. 


J/efre, 

■ From Use i aciKTct Id ib« fltti pi lal e rett, 

idib of cranium betweoo poit-orbilaiy proGe»», ,, 

From tbe tn i linci batweeo ditto,...... 

* From occipiiaJ cr«t (o ibe name poiul, 
tVidtli of brow balween iLn orbiLs, 

Do. of muKzic orer tbo OBninuA, 

Length from ibe ilvevli of the lueiaijrB to tbo pnstc- 1 
nor murgin of the pn1al»,.. ] 

tVidib of palate ia the iuterral between tiie carnns^ | 

tiarmoIaM.. ... 

iDtenaJ belweoa llio caaiant, 

a.3 

4.7 
•i.a 

7.3 

3.3j 

2.7 

.130 

.237 

'I21 

,122 

.130 

,033 - 

.07 

J7.n 

4.7 

3.0 

U.2 

* 9 d - 

■ - - 4 

V * # * 

,,,, 

,4*7 

.121 

.24,3 

.233 

* 1 


* Tli«ie two nifUQiyinirntf ins iocoinplctfl in ifie fossil, fr^ni the muttlnltDa at tlj# occiput. 
The first or exireme Jeo^tb is r? iuebrs or .434 metres, tba MCoud 7,7 iacb or .lUT aictren. 


To conclude. It follows, timt there existed along with the Mastodon, 
Sivutherium, FossQ Camel, &c. of the Sivalik dc|xtsit8, a large distinct 
species of Bear, equalling if not exceeding the largest known of the genus. 
Its teeth deviated widely from the type of the genus, approximating it more 
to tlie higher Carnivora than to any other species; the carnasaier teeth 
of the upper jaw connecting it w'ith the Hymna w hile the tuberculars have a 
more remote analogy with those of the Dog. The size and extent of the 
Itnipornl fossm and Uie prominence of tlic sagittal crest, taken in eoujunc* 

tion with the teeth, show' that it had a more strictly carnivorous than a 
frugiverous habit. 

We have designated it Ursls Sivalensis. 
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[Tlifl present Rcjitler was kopt tu pursuance of an oi^cp from llic ilonoralilc the Conn 
of Dircctom, dated Uie SOtli rebruar)'^ 18 M, for iha purpose of eitling Ibe Her. Profesior 
WHRWEitU^s inTOiligalion of (lie geneml ootitlal lines on (be nurfoee of tlie globe. In forirupd- 
ing it to Uie Bengal GoTornnieat, (by wbom It was liberally placed i( tbe diipoiaJ of tbo 
Society, J the llesidcnt Coitncillor, Ur. Bo>haaj, lUtos tUt lie U not aware it bat degree of 
confidonco is to bo placed in it i ibe Master Atlendool hairiug only three pootts attached lo hii 
office was unable to spare one for this particnlir duty, and teas forced to employ anealra permn 
who performed the task without auy stipulated rcmuneroiion for hU serrjee, and wai Rnally 
rewarded with a gfatnily of IdO Bupec*. It may Ycty raafooahly ht doubled, afiiler ihia ei- 
planatton, wheihcr the Kegister will prore to be of that ralue, in a icientifle point of riew, 
which might have been enpeclcd froin it* official character: “tl bi be feared that the tenor 
(jf Professor inalructionsand the nature of Jiiselaborale inrealigition were not duly 

apprehended, if it was imagined Uiat amere Begialor made withottlduc alleatioji. apparently, 
ev«D to the eaact time of the daily Riaximn and miuima,—Iho stale and force of the wind, the 
act of the ctirreut, *o. wonld unswep the purpose requirod. Tlie official coirespoudence gives no 
information M to mode of taking the olnen-atious* nor as tothe fiiadoo of die Zero-poim oti the 
tidal guage—hut it is understood that ibo jetty at Singapore nflbfds every facility en U«« points, 
as there iaa perpendienW wall washed by the tide which never quits its base at ibo lowest ebb. 

Notwilhstanding tiie evident imperfections above poiated out, Ibo Uegistef has been 
deemed worthy of praserv alien, Ut die ttuceriainly of proenriug more iccnraio mnlerials, and in 
Uie hope that the Professor may ho sbU to glean from it the necessary averages towirtls Siting the 
elements of a station so important as Singspore in tlie diicussionof the tnlal thcor)-. It itouldlrti 
very desinible to obtain Uhles even of similarly modoraleprelcnvioniof the daily tides at one or 
two prittoipilstatioDs on the long rsngo of eomal npwonJsfrojn Siogapore toChiltagpog.and it is 
hoped that the atieuiion of ih* EaecttUvc Engineers may he invited to the snbjccL Allthatsecms 
necessary is in set up o guage at some convenient ipol, and to employ an intcJJjgent natiro ser¬ 
vant to read oITthe rise and fall, ami to nolo (he time as nearly ss be can tsUmaio iL—Sftc.j 
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Mr. Tasshit at Press the pla^ were struck otf, had no in¬ 

terest in the xvork of a peciiuiary n^\re, since tiie drawings were Utlio- 
graphed by the author's artists, under the pay of the Society during tlie time 
they were ao engaged, Mr* only charges therefore were merely for 

printing and paper —a profi^l^ way of employing his Presses. 

Of the manner/ni wliich the text is printed, an^ one xvho has paid 
attention to tiie ^ogtesi of printing in Calcutta may judge. The author^ 
howeveTj ow^« it to |ilr. Hidsdate to say, tliat he fouitd him bs solicitous 
for every on wiiich the appearance of this part of the work depended 

as himtf^ and that any errors which have occurred in its execution are 
theimthor's. 
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INDIAN CYPRIXID.1l 


2. Dr. Buchanan appears to be the only author who lias devoted his 
attention to the fresh-water fishes of Bengal* and his success seems to have 
left little for others to do in the way of discovering new species. 11 is 
Gangetic Fishes, published in Kdinburgh 1822, contains descriptions of no 
fewer than eighty Cyprins, of which number he has only given figures xrir 
twenty-one. And unfortunately* Cuvier appears to have adopted such only as 
were figured m that work* leaving the rest as doubtful materials* which from 
their extent, and the deficiency of the details connected with them* {>erhaps 
^deterred him from the task of entering into, or finishing, his account of the 
Carps in the hope of receiving further particulars regarding them from India. 

J5. It was partly witli a view of supplying this deficiency that I devoted 
the time we spent on rivers during our* journey to Assam in the winter of 
1835-6, to tlie examination and figuring of species. The obscurity of 
Buchanan’s specific descriptions, which with few exceptions are chiefly 
composed of characters of generic value, rendered the task of identifying 
his unfigured C^^prins most difficult and uncertain. Nevertheless it ap- 
jiearcd to me to be a desideratum that must be accomplished sooner or 
later by some one, and at length* after perseverance for the better part of 
three years* occasionally giving it up in desjiair. I succeeded in identifying 
most of the species unfigured by Buchanan, as well as in having made two 
series of finislu^d drawings of them* one set for England and one for India. 
After all this, and after the present paper had been ready for publication in 
April last, iny notice was for the first time attracted by a remark of Buchan¬ 
an, in consequence of which I thought it necessary to make^quir\' for 
certain drawings alluded to PUc. Gang. p. 316. I hjCDieanl of drawings at 
the Botanic Garden* but never saw them ; and always supposed them to be 
merely the originals of published figures; but I confess I was quite unpre- 
imred to receive at that time a collection of drawings from Dr. Wallich 


• I allude to the dcpuution of Dr. Wallieb, 3Ir. Gri«Ui, and myaelf lo Upper Awam. 
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amounting to 150 beautifully executed^ and mcluditig nearly all the un¬ 
published 3i>ecie« on wliieh my paintei^ had been so long employed, with 
the specilic names in Buelianazfs hand-writing marked under the figures, so us 
to leave noidoiibt or diftieiilty in referring thorn to eorresponding descriptions 
ill the Gangetie Fishes. I am not prepared to state how' many unfignied 
species tins interesting collection contains, except in tiie particular faniilv 
which is the subject of this paper* Along with these drawings T received inti, 
inution from Dr. AVallich that two folio volumes of manuscripts and drawings 
on general zoological subjects by the late Dr* Bueluman still remain at the 
Gardens. The descriptions alluded to may probably serve as o key to 
Hardwicke's Illustrations, into which 1 perceive several figures of Ci/prhtid<r 
have been accurately copied except in the colouring, from Buchanan’s drawings; 
and as no descriptions of the plates of Hardwicke's vvork have been yet 
to roy knowledge published, the source from whence the figures in question 
came does not transpire, and there is no allusion to it on the plates; at any 
rate it is unfair to General Hardwicke as it is to Dr. Buchanan, and to all 
who are engaged in pursuits connected with the Xatur.il History of this or any 
other country, to have the unpublished works of any man shut up for 
twenty-nvo years in a librarv" that is not open to the public.* 


’ Bachanan'i Ri^earcho regArdirg the Gihfis of ladm comoR'Acnl on liI* arrival ia th* tountry 
in and ended wiLh the ptihltcatkin of Lh« Gangetie Fishesiti Jtt22* Anything that teniled to 
lessen ibe value of a work Uial omipicd 90 luurji of such a EU is to he ll ii tlaird in a 

hiographical notice of Buchanan in Chamber's Lives of Scotchmenj, that on Jiis cleparlure from India 
he wm deprived hy the iMan|uls df Hastings of aJJ hU extrtuive diBwihgi and papett relating 
overy brojicli of Xaiitral Ihtbyrytparficutarljf liofaity, although to me," ijuoiing his own words to Uie 
Kdinburgh Philosophical Society, *' tia an individual they were of no value, as I proefve no collecUoiu, 
und have no occasion to ronvert tJiem into money, hut 1 %vu nii?rely de’sleoiii of ii^ing them ufely 
deposited lii the India llouar.'' hi deciding that Burlianiui'i paperi should he reiajned Id India, it 
may be preaumed that the nbjeel was that they should here be rendeml more mcful U> the country 
than they could be in England* It could Bcarcely luve occurred Eo the Marquis of Elastlnga Ehai 
these works would be constgued to obUrioo and Lhr author in consequence lupoiaeded by bis surcettors. 
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INDIAN CVPRINIDiE. 


The following are the names of the unpublished figures of Ctfpri- 
nid^e in this collection of drawings.* 



Cjrprinoi Oagmni, Boch. 

- OorscheU, id 

- Joja,' id.* 

- Caduai/ id. 

- Loabuoa, kL 

- Phala, id. 

- Bbola, id. 

- GonC id. 

- Borelio, id." 

- Rerio, id. 

- DangiU, id. 

- Balibola, id. 

- Bakrangi, id. 

-; Loya,id. 

- Phulcbela, id^ 

- Titioa, id. > ip 

- * Tew, id ' 

- Sotiha, id. 

- Phatonio, id. 

-— Gdiot, id 

- Kanipuntr, id. 

- iCaraatiu, id 

- Conu, id 

— ■ Cana, id. 

- jtfirgul, id 

-Bata, id. 


Cypriniu 




Cobitia 


Bangaaa, id. 

. Panguaia, id. 
Sarana, id. 
Konta, id. 

Tor, id 
Sada,id. 

Lati, id. 
Gohama, kL 
Godejava, id. 
Dheoo, id 
Jau)iali, id. 
Paniign, id. 
BimacolatiM, id. 
Sucatio, id. 
Balitora, id. 
Gongota, id. 
BaJgara, id. 
Cocora, id. 
Guntca, id 
Botea, id 
Psogia, id. 
Biltura, id. 
Taria, id 
Scutnriginuin, id 
Savona, id. 
Corica, id. 








• But .lihoiigh tlMjr mn, u li„« bwo w,thh.ld fram Barh.iuui hioutir. ih, (bllowin, 
drawiap rnun hi, iiri(iu,l cuUkUm of au'publUied Igun, of lbh« hivv fouud ihrir w., iWtho 

Bounic Gudoi into Hwdwioko. lllu.lr«ioi», without oujr ooknowWpnont to point out Iran 
whence they were derived. ^ 
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INDIAN CYPRINIDjE. 


4, .An ^xntniiiation of the viscera connected with the digesttive organs 


-together witli the form of the raoutii* suggested the possihiUty of identifying 


01. trter, Uuck- Sitar RaiitiopA<fruitt rW. Gitbi fii, iv^nilnwingE. 

T. Kf(. Mahpi^rn£ Awjii/iV Bue}t. Two figures; hunie changnl to ** Mdhtpfirm C 
feNtm'* Gray, id the pirated 


T. ini. Fig. L Cyprinut nttyra^ Hiidi. Fiintpi D^une disguued atidtr Imil colouring, and namk-d 


'■ CypriffHt It Gray. Fi^:2. LyprtuitiffoAfff Buck. Cdonring iDuch exnggeralcd, 

There are two flgum of each tpedei, *0 iliai this plate ha^ been liken tvhvlesalr ffooi 


Buchanan. 



T. 87* Fjg. 2L Cypri/ntt rAcffr‘<?> Budi. A good copy of a vrty beaunfal drawing in Buchntinu's 
collection- 




T. W9- Fig. 1, SyitynathHjf cattr^ Biidi- (Kliafke id* orig. draw.) Note—K) enw in ipeiling the 



generic name of thiii specie* as written by Buchanan on the original drawing, it preserred la 
the pirated copy. Fig. 4. Synyrto^hua dt^pa/a. Duch. 


T. 9L Fig. L Mytrua ehUiil, Bach. Colouring much cjcaggeraled in the pirated copy. 


T, 93- Fig. 1. CyprtfiMM mosaic Biicli. Two figum, and two of CypriJaua morala, id. Tlio coloured 
ci>py of thii last it to badly executed that the chanurteriitic markt of the tpi;<clea, ihougli well 
' depleted in the origiunl by the ohscure transt'crso ttreaks crosBing tlie tidei.. are ignite omit ted 


in Ih^ro-py* 


f. 91. Fig. I CyprtHH4 tiifo, Bueb. 

T. 95. Fig. b Opkiaurua Aoro^ Bucii. The species it rtfcrrifd to Buchanan't mtuiutcriplS/ bnl nothing 
it said to point out from whence the drawing wat obtained, but it it so accurateJy traced rroni 
Buchaiian't original, at to remove any doubt on tijat tcorv. Fig. 2. OpAtaurvs AantneAa, 



first, ore given to the second speclet. Fig- 4, ^uttetta rai/ittoi’tta^ Bmdi. dtiguitcd under 
the namcj of Itaf&in>Mfa ** /Jirr^irjrJtij"' Gray j thus not only depriving Buchanan of the 
honor of figuring, but also of naming a new speciet. At an instance of the little Klianco to 
be placed on those who thus appropriate the works of others, it is necesiny to observe that the 
outline figure representing die lower parts of Mtfr<rna raita&orua is transferred to OpAuttrua 
in return for that of the last having been given on the tame plate to OpAiaurua AarancAa. 
In other plates not oumbered, forming Jfith and 20th parli. are piraied as follows; 


C 
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INDIAN CYPRIXID.€- 


somcthing on whicli tlic natural arrangement of fishes might be founded. 
In those Carps wliose mouths ore constructed for the collection of vegetabla 


ItolaceHtruMf Kalkai^a, B-MS. two fixtures name duinged to * Pt 0 r»pon TrivitUtiu'. Cottas 
ehaka, B. 31S. name changed to * Platycepholiu choeca*, marked ' Satural tint. Checlodiptcrus 
Bhutilae, B. 31S. name changed to * Cbeclodipterus ButU', and the ipcciet referred to * Hamilton*, 
but nothing said of the source of the two figures. Cjfprimut morar B. 31$. two figures and Cypriaut 
yora, B. MS. fiirming on entire folio plate, the name of the latter changed to * Cyprinm rorat 
CtupanadoH cAapra, B. 31S. pirated figure called * Alosa chapra N. Indian Ocean*, what the latter 
terms mean 1 cannot say, os the figure is from Buchanan’s unpublished drawings of Gongetic species; 
like the remark' natural sixe’, annexed to CoUtu cAaka, it is certainly calculated to iropreu tlie reader 
with the belief that the author had seen the specimens from which the drawings were made. 
Neither of the remarks' in question appear on the original drawings, which are characterised in 
Buchanan’s hand writing. 

Buchanan died in I8i?9. The work to which so much of his labour has been transferred wtu 
published In 1833, and although no descriptions of the plates have yet appeared, it is no excuse 
for haring suppressed the source from whence so many of them at least were derived, especially, 
when it was thought necessary to acknowledge the source of other figures in the some work. 
These cirrumstoners induced me to visit the Botanic Garden, with a view of ascertaining if 
all the other plates in Ilardwicke’s Illustrations, os well as those of fishes, were derived 
from the two folio volumes suited to be in the Library of that Institution. The following memo, 
rondum which was mode on tbe occasion, must be interesting to all who are in any wav connected 
witli toologicol pursuits. 

“ Botanic Garden. 3d September, 1830. Having obtained the requisite permission, I inspected 
Buchanan’s Zoological 3ISS.. for the first time;—they seem to contain dascriptions and figures of 
the Ollowing animals 

** Fire ipecire of Simia, one recently described by Dr. Harlan, in the American Phil: Transac ; 
os Simia Hoolook. 

“ Fivespeciesof Fttina, one gray above and spotted lieneatli. and a Felitleopardtuatbut, an Vrntt. 

** Six Cervidasi a Cerva* niyer, Buch. Several speeies of Mut, two beonng Buchanan’s specific 
names, also an Ichneumon and a Uytteriz opeiyura. Buch. three species of Capra bearing bis specific 
names, os well several species ofTortoiies, two species of flying Foxes, twoLacer/ir.and two Paradoxuri. 
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INDIAN' CYPRINID,^'. 


food, I found, as might be expected, the greatest development of mtestioal 
canal; in these the mouth is invariably either horizontal or directed down¬ 
wards, os in the Cirrhins; all sxicli types I have included under the head of 
Ptfonominw or herbivorous Carps, of which the Gudgeons and Gonorhynchs 
arc the most remarkable, 

5. In the last mentioned genera the mouth is situated completely under 
the head, and is constructed in the Gudgeons for bruising soft vegetable 


■*Of btrdi, I about alxlj of Fakomdaft ubuui 150 Ingnsorn, and About 74 

lirttUar, Including many raru Tantaiidtr, and Uio speeici of Cieonia rtecntly described u C cristata^ 
which Appesn to li*vc been namtd newly 30 yean *go by Duebauan Ardm trinita; all which, in 
addition to the fisbea, we drawn in duplicate, thus amounting to about 900 drawings." Allhmigh 
Oucliajian was professedly a botanist, liis reiearebes appear to haee extended to ail branches of 
natorwl history except entomology. Ilia volumes on Gangetic Fishes, published at his own expense, 
under the disndvantage of being deprived of iho gmiier part of hts figures, are the only pwt of his 
zoological labours that are known, yet his in<iU]rics in other broaches of zoology were etjuaJly exten- 
sire, and equally intitled to publicity. It now appearm that two quarto volumn of A1S& writtcii with 
his usual omdltion, have hwii retained in the Librory of the Botanic Garden since Ifllfi, while every 
jieriodiral that has since appeared deprived him of tome portion of those claims to prioriiy which h» 
papers ought to have ereured to him hod they been placed in proper hands, or deposited in an lustitti- 
lion where their existence could have been known or appreekU'd. 

Had such an injuiy to the advancement of information resulted from on oversight in on orditwy 
public ulficc, the clrvumsianec would excite Jess sujpruc; but that the works of a natuiiJtst ahmild 
be so treated in a public (nstitnUon expressly intended for tho promotion of science, is ao 
unacrouniable to me. that 1 cannot presume to express an opinion on the subject But ai die we 
stands, perhaps the best remedy that con now be applied in justice to Buchanan, as well as to 
Olliers who arc itUI engaged Ln icjentifie pursuits, would be to give a eompletc edition of his labours, 
bulaiiiiwl and toologirmi, to the public, at the same time it is right to say that no atonement can now 
make amends for the injury that boa been inflicted on Buchanan os a naturalist, or for the Lime that 
has been lost in allowing others to go over unnecessarily the ground which he investigated, instead of 
beginning where lie left off! 
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•substances, such as are fminii in stagnant waters, and in tlie GcpnorliyncIi.s 
(or tearing an<l uprooting certain kinds of confervoid plants, tvhleh form 

a short slimy coseriiig to the rocks on ivhicli t)>cy grow in clear mountain 
Streams. 

6, Tl*e true Cyprins {O/p. pro/tritfii Cuv,) together with the Barlwls, 
C.irrhins, and Labes, subsist less exclusively on a vegetable rejpmen. Their 
nmuths are invariably small, and either directed downward or situated low in 
the head; and ns far as my inquiries have extenderl, it is on such modifications 

of the mouth that we find the length of the intestit.cs and the habits of the 
ciifforent groups to depend. 

7. In the Gudgeons the month is formed simply for receiving a 
kind of food that is obtained in abundance without any effort, and wliicli 
requires no prehensUe teeth or other organs for its collection or preparation 
before it is submitted at once to tlic process of digestion. The moutii 
IS consequently small, and is opened and closed ctiicfly by the musoular 
stnicture of tlie snout; 'the jaws are weak, and the lips hard and cortilagi- 
nous, witliout sensibility or muscularity, atid their intestin.il canal varies from 
mgiit to eleven and even twelve lengths of the body, including tlie head and 
laiidal fin; except in the Jlypcttoui!. Lacep. among fishes, Ostrich among birds, 
and pertiaps some of the mminant.s, such development of the abdominal 

canal is rare, a cireumstance which it will be necessarc’ afterwards to recollect 
tv lien speaking of types. 

K. Ill the Gonoriiynchs tlie muscular power of the snout is greater 
tliaii in the Gudgeons ; the mouth is smaller and situated farther back in tiie 
lower surface of tlie head, the lips thicker, and tliongh defended externally by 
a lianl insensible cartilage, are formed for very powerful muscular action. In 
this genus tlie lengtli of intestinal canal is usually about eight lengths of the 
bod), and exceeds that of all other Cypriiis except the Gudgeons. 
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9, T1il> development of the intestinal canal in C^printd^ diflPers with Uie 
littbits of species, so as to aflbrd something' like a basis for true distinctions 
between the different genera, and is fortunately connected with such pe^ 
euliaritics of form and colour, as to render it easily available as a guide to 
an improved method of classification. 

10. Tlie philosophical views of Jlr. ilacLeay regarding the cireularlty 
of groups, left it almost certain that the law which applied to other 
classes miglit be also applied to fishes; anti as the essence of that law consists in 
the tendencj^ of the contents of natural groups to form a circle, it became 
highly probable that as strictly lierbivorous Carps were known, so on the 
contraj*)^ camiviirous species might be expected also to exist.* This is exem< 
plified by a comparison of typical with suhtypical groups, as Quadrimana 
with FertP in the orders of MamTfifdifi, and Imevmreg ^vith Rapfores in 
the orelers of birds; as this is true with regard to Ingher groups, it should 
be just as applicable to the lower assemblages when tliey happen to lie 
equally complete in their parts. 

11. The above inference whether its principles be just or not, has proved 
to be perfectly correct, notw-ithslanding the remark of Linnajus that Cyprins 
are perhaps the least carnivorous of the whole class of fishes, feeding chiefly 
on seeds, grass, and even mud;^ and the observation of Cuvier " that they 
are the least carnivorous of all fishes " Those who have since written on the 
subject have for the most part adopted the views on this point of the great 
authorities just named. 

IS. A close investigation of our Indian species has led to very dif¬ 
ferent results, and enabled me to form C^^prittid<p into three suh-families. 
First the Pteonomiua; or lierbivorus Cyprins already adverted to, which 


• 1 hurt refer |wrticaliu-3y to wliai Mr- JlacLcay nib affinity of inuwalunion, or that rdalion 
which Ihe oppcMife pointa of a ciivle of affiaitift b-ar to each othri-. 
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consist of species wliose habits accord with the views of Cuvier and I-innretis 1 
and Sarcoborhio! or carnivorous Cyprins, consisting of several natural ge¬ 
nera; and Jpal0pler!«<», including the or Loaches, the PreeiVxfrarr. 

Cy/»-f««/e»a. and other genera wUieh in the K^gne Animal appear to have little 
connexion with the family, as weU as some new forms peculiar to India. 

13. As the peculiarities of the first sub-family, consisting in the form 
of tlieir mouth and digestive organs have been pointed out, I shall now 
proceed to notice the cliaracteristics in structure and habits of the several 
groups of Sarci^'orina. Two of the most renmkable genera of this sub-famUy 
are the Porilarops and Opsarions; the first, consisting of small insectivorous 
fishes remarkable for the brilliancy of their colours, always disposed in streaks. 
The second are lengthy handsome species, larger than the Pcrilamps. though 
stiU of small size and ver>- bright ui their colours, which are however disposed 

in cross burs,—these are exclusively carnivorous, and remarkably voracious. 

«• 

14. The Perilamps (Perihtmpus) form the connection between the 
Systoms ond I.eeuciscs, The mouth is placed in a directly opposite ix>si- 
tion from that xvhich It occupies in the typical forms of the Pf^onQmh^ i 
the jaws are directed upwartl, and tlieir apices are placed on a level 
with the back or crown ; their intestine is short, and in no instaiic-e exceeds 
the length of the body, and their food consists of insects only, which they 
derive by springing from beneath the surface of the water, thus tormiiig a 
direct contrast to the Gonorhjmdis and other P^FOJwmhite whose food is 
exclusively derived from sandy, rocky, or muddy bottoms. Eleven or twelve 
species of this new genus are described in this paper. 

15. The Opsarions (OpmrtMB) differ from herbivorous Cyprins still 
more widely in their economy and liabits. The body is long, the mouth 
widely cleft and horizontal, and though without teeth, the symphysis of the 
lower jaiv is armed ^rith a sharp hook in the more eliaracteristic, but which is 
blunter and less prominent the further we pass from the most typica. 
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farms; but this book uiore or less developed, h characteristic not merely of 
the Opsarions, but of the sub-family {SarcobtftrTut) to which tliey be¬ 
long. It is received into a corresponding depression in the upex of the 
upper jaw when the moxith is closed. The back is straight, the dorsal is 
placed opposite to a long anal, both tins being situated near the caudal 
extremity, by whicli the power of darting or springing is rendered most 
perfect.* The abdominal cavity is long, and is chiefiy occupied by a straight 
stomach of equal length, which is divided by a strangulation from a short 
fleshy intestine connecting the stomach directly with the vent, without any 
convolutions or elongation of the tube. 

16. “ The energies of nature.’* to use the words of Mr. Swainson, " are 
here concentrated as it were to the production of that form most adapted for 
one especial puqiose,** that of springing on their prey like the Fefintp or 
cats, wliich they seem to represent. It is no uncommon tiling to find an 
Opsarion so overgorged that the tail of its prey remains protruding from 
the mouth, to be swallowed after that tmrtion which is capable of being 
received into the capacious stomach is sufficiently digested to admlt^ of the 
introduction of the remainder, f 

17. Two other genera of this sub-famiJy remain to be noticed ; viz. 
fomii* and I^uciscia. The first is made up chiefly of small species named 
Pungti by the Indian fishermen. If we were merely guided by their general 

* The principa] instritaipnl of ppogreMive maiion in fiiltea u the ivudd fin; othtr fiiWj m 
fthewn by Roget, are merr aiixiliiuia, serving to traliince ihe body while it receivei propnliioti from 
the laLI. V’Uic Bridgevoiter Tre*t. i. a»(l. TbJi is corner! i» regmrd U> fishes in gcaerel, but in ibe 
Opsuiems and Pcrllimips the dorssi and oiinl, from their posalion ttnd atxr> contribute greatly (o their 
velocity, bein^ oIho situated oti or near tlie tail, thus increuing the caudal lurfaee, which, as Roget 
JtuUy observes, upenii^ as an oar duct in sculling. 

f I hare sect! Opsarions so often in Uiis statc^ that I presume they are easier caught in it than in 
any other. A sinular power of deglulion is recorded of sca-gulli by Eluaie.tbaek. 
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other Sftrcoboj'irti^* As \vc advance in this sub-family from tire Systems towards 
the Opsarions, we find as has been she^vn, the abdominal tube diminishing 
in length, and in proportion as this takes place, and the habits of sirecies 
become more carnivorous, we obscni'e the brilliancy of tire colours becomes 
more remarkable, 

22. The Perilainps, as already stated, ore followed by the I^reuciscs* In 
these the diversity of colour is not great, but is compensated for by the 
metallic brilliancy of the nacre, or silvery pigment with which the scales 
and opercula are covered, and from which the genus has derived its name 
Leuciscus^ Ahks^ or white fishes, thougli not applicable to all the species; 
for there is one wliieh is marked on each side with the bright longitudinal 
streak of the Pcrilamps, and like tlie blending of the markings already 
obsciwed l>etween the Piconomiu^ and Sarcoborhia* the species in ques¬ 
tion, Leuciscuji /(tferaik,* seems to unite tiie w-hite fishes with the Perilamps. 

23, The Perilamps in their structure naturally follow the Systoms, and 
present niuuerous bright longitudinal lines of various colours, but particularly 
blue on their sides. They are all small sijecles of little or no direct utility to 
man, nor is it possible to account for the peculiar brilliancy of their colours in 
any other way than as an instance of that inscrutable design, by which it 
woidd seem that in pursuit of aquatic insects on which they subsist along 
the surface of waters, they become tl»e better marks for Kingfishers, Skimmers. 
Tern, and other birds which are destined to keep tlie number of fishes in 
check, especially in deep waters beyond the reacli of the waders.f 


* Cyp^ DanieoHiMi, Bueh. fvbicli appears to me to be idtiniica] wiUi Cyp. An/»m, id.; but if 
not, ihp Utter ipceies oa aecount of certain peculiarities about tbe mouth, wliidi seem to to 
wanting in the former, must be referred to the rcrilamps. 

t See remarks on P. jtwrjfw iu a subseqneut put of Uita paper. 
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24. The Opsarions are Cyprinidtr that live upon other s|)ecie8 of their own 
class; they are no less remarkable for the peculiarity of their colours than for 
their remarkable structure and habits. Instead of the longitudinal stripes of the 
Perilamps, they are characterised by transverse bands or spots, having a tenden¬ 
cy to form cross bars on the sides. The analogy betw’een the structure and 
character of the Opsarions and Felina has already been referred to (16). Why 
the former should present similar external markings to those which belong to 
the most destructive types of quadruiHxls and birds cannot well be accounted 
for on other principles than those of symbolical representation, by which an 
uniformity of design appears to extend throughout all the indnite forms in 
the animal kingdom. As an ignorant confidence in this or any otlier doctrine 
would be as absurd as a denial of any thing else with which we are im|)er- 
fectly acquainted, the only way in which we can evince our respect for those 
who have opened so vast a field for inquiry is, to imitate their industr}*, 
leaving our views to be slowly formed and matured with the progress of 
inquiry—the only way in which sound or useful results ever were, or can be, 
elicited in scientific pursuits.^ 

Green apjiears to be the characteristic colour of the markings on the 
sides of Opsarions, as blue or purple forms those of the Perilamps; and those 
Opsarions that are not either marked with transverse green bars, or oblong 
spots of the same colour transversely placed with regard to the body, are 
covered with a silvery pigment similar to tliat of the Lcuciscs. 


^ Nothing it more auy, or more common becautc it it etty, than to announce at ditcovcrict the 
startling results of immature inquiry into obscure tubjeett; yet when we contider the comparatively 
small amount of real discovery solely attributable to Newton, compared with the extent of hit ap¬ 
plication, and how seldom a Newton appears, wc should always receive with suspicion the supposed 
discoveries of persons who from their frequent appearance in public, and the number of their occupa- 
tions, argue a tad deficiency in all those qualities essential to the promotion of any science. 



232 


INDIAN CYPRINID.T- 


/ 


25. In consequence of the important connection between colour and 
structure here pointed out, I am in some doubt as to the nature of four 
small species described by Buchanan,* and figured in the collection of his 
drawings at the Botanic Garden. Two of them have been figured in the 
Gangetic Fishes, and one a second time in Hardwicke’s Illustrations; but in 
the published figures, the peculiarity of the colours to which I allude, 
and which seems to have been preser\'ed in the original drawings has 
l>een overlooked. They have the form of Cirrhins, but they are each 
marked with a dark spot at the end of the tail, and the colours of the back 
descend partially across the sides in bars as low as the situation of the lateral 
line. I have added the species in question to the Cirrhins as CirrhinoitU, 
until we know something more of them. Should they prove from the length 
of the abdominal canal to belong to Sarcoborina as their colours indicate, 
they will occupy a place between the O|)sarions and the Loaches. 

26. The third sub>family Aiyaloptenna^ consists of the old Linna>an 
genus Ccintisy the Anableps^ PtccUia^ Lehias^ Fundulus^ MoUnesia^ and Ct/pri- 
nodons, as well as two other genera, Platycara] and Psilorhynchuitt to be 
described in a subsequent [tart of this paper. These fishes are all remarkable 
for their long cylindric bodies covered with a slimy mucous, the absence of 
spines in any of the fins, and the shortness of their alimentar)' canal. 

Mr. Gray has recently separated the Loaches w’ith suborbitar spines from 
those that arc without these singular organs. I have endeavoured to find 
farther reasons to strengthen this division, a single character being insufficient 


• Cyp. Dero. Buoh. Gang. Fu. PI. xxii. t 78. Cyp. Mora/a, Id. PI. xvUL f. 91. Cyp. 
joaiiMt id. op. Cit. 316. Cyp, Pauottu. id. loc dt 

t Named bj Mr. Gray as Buchanan’s Bal/tora, which ralhcr correspond with my PtOorJ^yM. 
ehui, Psii. varifpa/iu bdng Buchanan’s Cyprinns BaMora. 
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to distinguish a nutiiml group without some more general reference to 
habits and structure. Not having been successful, I am obliged to resort to 
another arrangement w'hich appears to be more natural, and at tlie same 
time equally obvious; the caudal of the one sub-genus propria) being 

entire, and that of the other (Schistura) bifid, or divided into two lobes 
n.s in the ordinarj' Cyprins. Colour is here a no less important guide than 
we have found it to be in Sarcoborintt. Green disposed in bars and zones 
crossing the body characterises all the Schhturee ext‘ept a single species 
(Botia grandis. Gray) in wdiich the colour is green, with oblong light 
yellow spots, or rather short interrupted streaks, irregularly disposed in all 
directions. 

The true Loaches ( Cohitis prop.) on the contrary are all brown, inclining 
in different species to red or yellow, dis()Osed in nebulous blotches or obscure 
bars having a transverse tendenc}'. 

27 . The structure of the digestive organs in the I..oaches and Schistura' 
does not appear to be very different, but in the latter the intestine seems 
to be somewhat longer than in the former, exceeding in the one genus the 
length of the body, while in the other it falls short of this. In both, the 
stomach is a small lunate sack placed cross-wise w’ith regard to the body, with 
both orifices in the front, thus differing in this peculiarity from all other 
Cifjirinida that I have examined. The mouth is small, and placed in tlie lower 
surface of the head, and surrounded by minute cirri. Besides the difference in 
the caudal fins, length of intestine, and colour in the two sub-genera of 
Cobitinat the body in Schistura is often arched above and below, and com- 
j)ressed the same tis in Cirrhinus and the generality of Cyprins, but in Cobitis 
propria or tnie Loaches, it is almost cylindrical, and generally ver)’ long. Some 
of the Schistura arc possessed of an air vessel jdaced as usual in the upper 

part of the abdomen, of an oval shape, and divided into two lateral cells by a 

r 
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longitudinal septum; but in Cobith prop, or Inches with entire caudal, I liave 
not found any trace of that organ in the ordinary position, but in different 
species that 1 liave dissected, it is placed in a small bony case over the entrance 
to the oesophagus; this case consists of a single sub-globular cell, although in 
the European species it has been found to be bilobate. In those Schhfurar, 
on the other hand, which are without the abdominal natatory* bladder, I find 
the organ situated over the entrance to the oesophagus as in Cobith prop.. 
but formed of two small globular cells, joinetl together by an interme¬ 
diate tube. 

28. Having thus explained the general principles on which I have 
sub-divided the family, it may be useful to examine how far the results 
arc likely to correspond unth those laws that have been laid down as the 
basis of natiu'al classification. With this view, %ve should first of all en¬ 
deavour to ascertain the denomination of the family, or its relation in point 
of rank to fishes in general; but as this could only be done after analysis 
of the whole class, we can only attempt to form an estimate on the subject 
by comparing Cyprinida with what seem to be analogous groups in other 
classes, to which the philosophical \iews of Mr. Macleay, Mr. Swainson, 
Mr. Vigors, and other writers on the natural system have been extended. 

29. It might be unnecessary in a communication of this kind, to offer 
any remarks on the general principles of the natural method of arrangement, 
as these are fully expounded in popular introductions that ought to be 
universally read, as well as in several papers that have been published 
unthin these last twenty years in the transactions of the Linna^n and other 
learned Societies. I may however remark, that in addition to those affinities 
by which animals are immediately connected, there are more remote relations 
called relations of analog)*, by which they typify or represent each other, 
“ a principle which,"* as Swainson obsen'es, “ was in some degree perceived by 
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LiuiiffiQs whtn lie compared rummatittg quadrupeds to gallinaceous birds»* 
both of wind I evince the greatest intelligence, docility, and contentment 
under the domestication of man.'* Appendages to the head, whether in the 
shape of horns, crests, or fleshy protuberances, and the property of afibrding 
wholesome and nutritious food, and otheri¥ise eontiibuting to the ease and 
supi>ort of man, are according to Swain son the chief attributes of the type 
to which tlie above analogy refers. 

30. The Elepliont, liometl cattle, dome^c poultry, etc. are common 

instances of the type alluded to, and if we comiKire their properties in 

their respective circles, with the Cf/prinidw in the order of abdominal mala- 
copteiy’gians, we may venture perhaps to look upon that family as the equi¬ 
valent in its circle, to other rasorial groups in theirs. 

31. The mouth of Cafhasujf, Bucli. is small, and directed downwards, 

the anterior lip is compressed by a pendulous muscular snout to which 

four short muscular cirri, different from the iien'ous filaments of Stiuridit' 
are attachetUf ^md the posterior lip is fixed to the ligamentous union of 
the transverse apophyses of the lower jaw. In the Cirrhins the lower 
jaw is eompased of two short branches or bony limbs, obliquely inclined 
towards each otlier from their articulation to the blunt apex of the jaw, 
wdiere they are united by ligaments instead of symphysis at the approxi- 

• 3ucli analogies wore, oi Mr, 3Iadeay hasahown^ known lo AruloUe, bj whom however, na well 
M all subsequent wrilor» up lo the time of Mr. Macleay himsolfj llwjy were EDiBiahen fiMr aflUtilin^ 

t Tile rirri of Cyprinid<r ore soh and capable of being contracted (Uid elongated, u Mrell 
as the Iac«e muscular appondagea of the snout to which ihoy are atLaelicdj particularly in the 
genus CirrAittHB Cuv. t bm in Pimelodtis no/, Biich- and most of the SdurAkt I find the cirri are 
Hat and cartilaginous, with a gnjove on either edge for the proti^etian of a large nerve, an arlery, 
and a vein, A arms to conUrucled h incapable of muscular actian, and U strictly an organ 
of senae only, and not of preUenrion a* m CypriW ilcte, and ought to be called a flJamcjii, 
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mation of a slender apophysis from each side. Figs. 4, 5, 20, 21, Piute 
o4, show the under side of the right ramus of the lower jaw (natural 
size) of four species, being the point of approximation with its fellow at 
the chin, and A, the articulating extremity behind. 


32. Tliis structure is evidently adapted to the habit of collecting fruits, 
seeds, and other soft substances from the muddy and sandv bottoms 
ot indolent streams, in which loose detached objects of the kind are most 
likely to occur, and where they may be easily collected without bodily effort 
by means of these soft pendulous and prehensile organs attached to the 
lips. If to these cliaracters we add the great size of the species compared 
with the rest of the family, and the plain dusky colour of the Cirrhin.s, 
their analog)* to the proboscidian types of quadnipeds seems almost'com¬ 
plete. But there are still other remarkable points of resemblance betiveen 
the Cirrhins and rosorial forms among the quadnipeds, in the deficienc)* 
of teeth, and the weakness of the union of the two limbs of the louder jaw. 

33. In the Klephant this jaw is only formed for grinding such substances 
as are introduced to the mouth by the proboscis; there are no cutting teeth, 
the use of which in gathering food being superseded by the trunk. In all ani¬ 
mals possessed of such an organ, prehensile and cutting teeth appear to be less 
prominent according to the degree of its development; of this we have instances 
in the Tapirs and E<letitates. In the Sarco/toritiar the incisors and prehensile 
teeth are represented by a formidable knob on the symphysis of the lower jaw, 
and in the P^nomwo', where even this symbol U wanting, we find such of the 
genera os are without strong muscular appendages to the snout, furnished 
with a cartilaginous rim to the mouth, which in some, as the Gonorhynehs, \% 
c-onfined to the edge of the lower lip, as a covering or defence when employed 
in detaching their peculiar food from the rocks to whicli it is fixed, and may 
for this reason, be consiilered as the last semblance of a structure equL 
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valent to cutting tectli ;• but in the Cirrbmseven this is quite deficient. Nor 
does the analog)' between these fishes and proboscidian quadrupeds end here ; 
the presence of cutting teeth implies a strong solid union of the two bony limbs 
of the lower jaw at tJie symphysis for their insertion, but in the and 

Elephants tlie symphysis is remarkably feeble ; the two sides of the Jaw being 
nearly separated by a deep fissure almost detaching its limbs from each other* 
as actuaUy occurs in the Cirrhins, with which 1 include Labeos, wliich arc also 
furnislicd with similar ]>reliensi1e organs in the form of thick pendulous lips. 
So matiy corresponding circumstances between animals so remote from each 
other in the scale of affinity, cannot be referred merely to coincidence^^ but 
rather to a law of symbolical representation, by which tlie same type appears 
throughout an infinity of forms' in the several classes, 

34. If Cffprtnidis be a rasorial group, as the above analogies of their most 
perfect forms with rasorial quadrupeds would seem to indicate, tiie same rela¬ 
tions should appear on contrasting tiiem with other classes, the corresponding 
jioints becoming more striking or faint in proportion as the groups with which 
they arc compared arc contiguous or remote from them ; therefore, as birds are 
nearer to fishes than quadrupeds, the comparison of analogous tjT>eii between 
these classes should afford more striking results than those 1 have cited. 

The most remarkable characteristic of rasorial birds is their shortness 
of wing, terrestrial habits, and consequent strengtli and size of their legs, 
which are formed for the principal support of the body, and in some almost 


* Air. Krani pointed out to me A pefiUiiriiy, for whidu he eould see do abject, ia our ik«ht4ifl 
of «n Indiin Rhinoeenu^ conibting of tvto minute jneiiOn »c9jv«!^ lorger than ihdte of t RAbbit, 
And liJirtlly projeeiLng from ihc aJi'wlarj yel theie teetli, to imAll aj to be aticrly unfit for ony 
U’eful parpw, are found in every lndiTldua.1 of the epoeir«. Wo oan only regard UiCM. and all lueh. 
ojufAUB of whieb the animal kbigdom preienti innumerable eramplei, la the ehantcteTi by which 
naiure dlatinguUhea her varioua Ijpea. 
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supersede the use of wings. It may be thought difficult to find among 
fishes a terrestrial type; but as water is the natural element of this class, 
so the ocean is its metropolis; and those kinds that are confined to rivers 
and the interior of continents may be safely looked upon as more terrestrial 
than the rest, and consequently so far equivalent in their habits to rasorial 
birds; and, while there is no instance of rasorial birds |)ossessed of aquatic 
habits, or. as Swainson observes. “ fre<iuenting water or even its vicinity,"^ 
so no species of Cyprinida is known to belong to the sea. In India the 
CypriniiUe are exclusively confined to fresh water, mostly keeping beyond 
the influence of the tides, thus evincing a propensity for land analogous 
to that of Rasores. 

35. There is perhaps no point better settled in comparative anatomy, 
than that the pectorals of fishes represent the upper extremities of the 
higher classes of animals; short pectorals may therefore be said to be equi¬ 
valent to short wings in birds; but it is a question of much interest to 
determine fully how this applies to the case before us, and if it is to be 
relied upon as a true analogy. 

In the Frog and several reptiles the scapula has been found by Cuvier 
and Geoffrey to be composed of two osseous pieces, agreeing with the two 
upper Ijones of the posterior frame or jamb of the branchial aperture in 
fishes, and a third or lower bone assists in forming a girdle to which the 
pectoral fins are fixed in Silurida and most fishes of the same order, with 
the exception of the Cyprinida^ and particularly the herbivorous section of 
the family (Pteonomina). These bones were found by the most satis¬ 
factory analysis to represent the humerus, or bone which gives support 
to the third row of quill feathers in birds. Below this bone there is a stylet, 
which in Cyprins U merely rudimentaL It was found by Cuvier to represent 


* G«og. DuL and Claaa of AnimaU, p. 239. 
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the ulna and radius, or, in other words, to be cqiil\tilent to the cubitus 
or bone whicli sustains tlie secondary quills in the wings of birds^ 

36, Tlnis, two bones which in birds constitute the larger portion of the 
W'ing, may be said to he almost de^cicnt in herbivorous Cyprins, thougii 
they are more developed in many species of the carnivorous section of 
tlie family, and still more complete and imiforni in other families of the 
same order, as Silund€t* 

37. It is hardly necessary to enter into farther analysis to prove that 
tlie pectorals of Cffpriniclte in general, but particularly of herbivorous 
Gyprins, are less complete tlian those of neighbouring groups; for vve are 
at once struck with the fact, on observing the small size of tlie pectoral 
fins in all our PiroHoiaina^f and the slenderness of the rays of which tliey 
are composed; w-hile tlie large clumsy rays of the ventmls, and the strength 
of tliese fins, are circumstances tliat cannot be overlooked, and which, when 
viewed in comparison with tlie strong and fully developed legs of Kasores 
(34) supply all that is essential in the analogies between the groups in 
question. 

SS, Tn the most carnivorous species of Sarcohorintz on the other hand, and 
especially in some of the Opsarions, as O, polioxus, and O, j}/ioikep/taItis* 
remarkable instances are observed of excessive development in the pectoral 
fins, and this is always as far as I have seen, attended with a proportionate 
want of size in the veutrals, which are so slender and small in tills genus, and 
their structure so delicate, as to render it hardly possible to conceive tlmt they 
call be of much use in aiding the movement of the body. Now the widely 
cleft mouth or beak, great breadth of wings or pectorals, obsolete ventrals or 
feet, are common to Opsarions and Fissirostres, so that tlie first would thus 





240 


INDIAN CyPRINID.E. 


appear to be a natatorial type o£Sarcoltorinie, corresponding with that type in 
the order of perching birds. To this however there is some objection, for if the 
Sarcoboritue represent the Per a, the most carnivorous genus of tlie sub¬ 
family (which Opsarions would seem to be) ought to represent the Falconid/s 
in which there is only one genus (GypaefusJ remarkable for short feet and 
great breadth of wing; but the cruel habits and voracious appetite of the 
Opsanons go to establish this last as the true analogy; this however as ivell as 
many otlier points must remain to be decided by further inquiry^ In the 
mean time we may be justified in tbe conclusion that the Pero! among the 
Jlamwa/iat luid the Pdlconidr among birds have their representatives aniODg 
the CyprinidtE, and that the same type in each of the three groups seems 
to possess certain corresponding ciiaracteristics which may distinguish them 
from all adjoining groups, and that in describing those characters, the same 
terms are as applicable to the one as to the other* which is quite sufficient to 
prove tfieir corresponding analogies. 

39. It may be objected to by those who have not paid much attention to 
the subject, that detached comparisons of this nature are of little \^ue; still, 
they are important as the means of directing attention to characters that 
would otlierwise be liable to be passed over unobserved, I am therefore dis¬ 
posed to pay little regard to such objections. The number of species and 
groups are now so much multiplied in every department of natural history, 
tliat detached descriptions are daily diminishing in value ; and, besides, it is so 
easy to make a new genus if not required to shew our reason for doing so, 
that we need not be surprised that it should now have become a regular trade, 
and that many acquire a temporary fame with the unthinking part of man¬ 
kind by the practice. 

40. The first test of a natural group is the circularity of its contents. 
To ascertain whether the affinities of the Ci,pri»!d<e are circular, it is 
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necessary to recollect tlmt the berbivoroos C)rpriT)s are cliaracterised by tlieir 
plain colours and great lenglb of intestinal canalf whicb varies from six to 
twelve lengths of the body in tlie difTeront gronps; those with the shortest 
"V (the Barbels) intestine being in the centre of the siib^family, it follows that 

the two extremes must meet, or shew a tendency' to approximate or close* 
The herbivorous Carps are united to the Sarcohonuit by means of the 
Gonorbjmchs and Systoms, and shew like the last a tendency to form a circle 
of tlicmsclvcs, though it is probable that the group is yet tar from being 
complete. The SarcofforttKc and the LfOaches are united by two new types, 
the JP/ati/cara and Pjfilorh^/tclius i and tbe Schhfitm in addition to approxIma- 
t'lng to tbe Phtiycara unites, or shews a tendency to unite both in form and 
habits with the Pisonomin^^ the group with which we set out; thus exempli¬ 
fying the first principle of natural classification, namely, that every natural 
series of beings in its progress from a given point, either actually returns, 
or evinces a tendency to return ugabi to that point, thereby forming a 
circle,* 

41. The second test of a natural group relates to the number of its 
^ types. On this point there exists some difference of opinion among 

writers on the natural system, which their profound inquiries are now 
doing much to remove. It is a question which, to understand sufficiently 
for practical purposes, requires an extensive knowledge of natural histoiy', 
and a mind somewhat more imbued witli the spirit of philoaophy than has 
hitherto been considered requisite in those who ventured to name new 
genera* It has already been said that the lower jaw of tlie Labeos agrees 
\vith that of tbe Cirrhins, in being formed of two bones articulated behind 
to the anterior process of the preoperculum, and that in front a trims verse 


• Snub. XaL Clatt. Ktd G«ig. Diit. Aniro. '224. 
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apophy?is 18 given off on either side, so as to meet nearly in the middle, 
tt'here they are united by ligaments and muscles at the chin, wliicli h 
square* with a fissure in the middle. 

The lower jaw of the Harbels is composed of two longer limbs (Fig 6, 
Plate 54) articulated behind as in the Cirrhins, but without transverse 
apophyses in front, w'here the two bones are united by symphysis, or close 
union firmly cemented os it were witli cartilage. 

Ill the Gudgeons the chin is rounded horizontally without the depression 
in the middle observed in tlmt of the Cirrhins, or the acute lengthened apex 
of the Barbels, and is composed of a solid bony rim formed of a transverse 
process directed from each comer of the mouth to the centre, wliere it is 
firmly united to its fellow by symphysis at tlie chin ? at the comers of the 
mouth tliese transverse processes turn backwards at right angles (as in Ct/p, 
hatfi, Buch. Fig 3, Plate 54) and sometimes at still greater angles as in (Fig 2, 
Plate 54) Ctjp. Buclu This last process is articulated behind to the 

anterior process of the preopercuhim, and corresponds with Cuvier's angular 
bone in the Perch. 

42. TJie angular transverse processes in this last form have every 
appearance of being two distinct pieces (e. and rf. Fig. 2, Plate 54) comolidated 
in adults by a bony union at the comer of the mouth, yet formed from 
distinct centres of osseous deposit Now as tiiese three forms ore each 
attended with peculiar traits of character in regard to the nature of food 
and the manner of obtaining it as well as in the structure of their digestive 
organs, we may be sufficiently justified in regarding them as characterizing 
three types which, if we like, we may term primaTy% This view is farther 
supported by the fact that to one or other of the three forms in question, 
variously modified, the lower jaw of all the Cyprins of this country may 
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be referred- In C^prinus Jiemiplotus (Fig. 1, Plate 54) tjie angular pro¬ 
cess is merged into the transverse, the first being only distinguished by 
the pterygoid process (c. Fig. Plate 54), which we know from all the 
other species examined to belong to the angular limb {d^ Fig. S, Plate 54) and 
not to the transverse process on which it is in this species placed, while the 
analogy to the type of the Gudgeons is preser^^ed by an additional transverse 
bone being placed parallel to, and in front of the first (e. e. Figs. 1 and 2, 
Plate 54.) Of the positive value of these characters, I may mention that 
Ci/prinus mrigalaf Buch. is indicated by Cuvier as a CirrMnuSj but proved 
by tins nietbod of analysis to belong to the Gudgeons {Guhtoprop, J, M.) 
haA*ing as well as the peculiar affinity here pointed out, the iengtb<mcd 
alimentary canal of tliat genus. Ci/prinus prop* Cuvier, I suspect ^vUl be 
found according to these principles to agree in its natural affinities either 
with the Barbels or Ciirbins, as the length of the dorsal and tlie presence 
or absence of a spinous ray are scarcely sufficient distinctions even for a 
sub-genus; and the Catastoml and Labeos of America will, I presume, be 
found to arrange themselves naturally with the Cirrhins. 

The lower jaw of tlie Gonorhynchs is composed of two limbs place<l 
nearly parallel to each other, and as in the Cirrhins not united in front, 
but with this peculiarity—tliat the os hyoxdes is prolonged to the cliin, at which 
situation the anterior extremities of the tluee bones are tied together with 
ligaments * 

In the Opsarions, and generally throughout the Sarcofiori/ta^t the second 
form of Jaw prevails, with the addition of being more acute at the 
symphysis; this form also seems to prevail in the Cobidna^t but in these the 

• Vtd* Jaur. As. Soc* Bcug. 1^. p. 40, wliete J descifibed ihh iiracUie iu 
petrophilHi. 
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ilones of the are soft and fiexibie. Tlie limbs of this organ arc round and 
slender in Cobitia prop-^ but firmly united in front by means of two 
panded apophyses, while in SchiaUtro they are flat and obliquely inclined to 
each othcr^ so as to form by mcariB of their inner edges a lengthened symphysis. 

43. Thus we appear to have three primary tj*pcs % the first distLiignislies 
the Cirrhins, Labeos, and probably Catastoms; a second Is peculiar to the 
Barbels, Opsarion.s, and numerous other genera; and a third is seen in the 
Gudgeons. From the.se three types being so prominently developed in the 
Paonomitt^j while one principle chiefly seems to run through all the*S!ireeAer/«<r, 
it is perfectly legitimate to conclude even from this circumstance alone, that 
the former should be the most perfect group of the two, and that its species 
should consequently be endowed with more diversified instincts; hence, al¬ 
though a vegetable regimen is the great characteristic of the /VoaomiW, 
still many of the species are omnivorous, and this is to be expected, es]>ccia]ly 
among the Cirrhins and the true Carps (Cifprhms prop. Cuv), The Barbels, 
however* as well perhaps as the Breams which appear to be peculiar to Europe, 
seem to partake more of carnivorous habits, and therefore must be held as the 
sub-tj-pical, while the Cirrhins arc the typical*^ and the Gudgeons and 
Goiiorhynchs from their possessing in the greatest perfection the smgle 
instinct for a tendency to which the ore most remarkable, viz. 

subsisting exclusively on a vegetable regimen, are as unquestionably the 
aberrant forms of Pivonomime; on the other luiiid the rapacious habits of the 
Sarc<^rin^ mark them so conspicuously as a sub-typical group, correspond¬ 
ing as they do with the habit of that group in devouring other animats, 
that it is unnecessary in this place to offer a remark in support of a 
fact so plain. 


“ Till: CirrtiiDi bemj; ihe most perfecL forms of m lyptc«l groiipj an? strjtily, in tJie knguagf 
of SwahuoD, prf^cmintntfff typical. 
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44. The consideration of the third or aberrant group in Cyprinidtr 
involves some points which will not be so clear to those who hove not 
studied the principles of natural classification. Tliis group should possess 
three types* and these should be so related as to form a circle of affinities 
among themselves. This property has suggested the following proposition 
to Mr. Swainson, which tends to reconcile some diversity of opinion that 
formerly prevailed as to the number of primary types—The primary 
circular divisions of every group are tliree actually» or five apparently.” The 
three aberrant types are named by Mr. V’igors (Lin. Transac. voL 14) from the 
corresponding groups in ornithology, natatorial* suctorial, and nisoriaL* The 
third type I find to be rei>rescnted by the Loaches, but before we enter into 
:i consideration of that part of the subject, it is necessary to point out the two 
first types which 1 have already only alluded to; this I must do by entering 
into more particulars than may seem to be necessary* 

45. Buchanan in defining his nintli division of the old genus Cyprinus 
wliich is composed of Gonorbynchs, ns I have already pointed out, gave 
them the barbarous name of Garra^ and comp>are9 their habits to those 
of the Loaches, and observes that they arc called Ba/iforUt or sand-dig¬ 
gers, by the natives ; a name I may observe which in Assam, and I 
presume also in Bengal* is applied to I^oaches only. Indeed the Conor* 
hynchs, or Garnt of Buchanan are peculiar to mountains, from whence they 
are driven down during floods, and do not extend beyond the rapids that 
skirt tljeir base, so that they can scarcely be said to be entitled to any Bengal 
name. In this group Mr, Gray detected a new genus, to which I wish he 
had given a more appiropriate name than Soli iota ; for independently of the 


■ Aa these ternia hiw Uxn ipplinl canditi&nMIy by Mf. Sw^inwn to Manimaii'aj I iie«I 
izLukt? no apology for following the p^canipk' of iw good an aulhority in applying thern to 
Indeed 1 have bL-ea guided faitiivly by ihe riew* iif Jilr. IVIai^leay, M exhtbiljed In the 
Linniean TruLsaetiotis, and the works of Mr- Swainwn from begimimg to end of Uiii paper. 
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species being different from any of those described by Bachanaii, and sup¬ 
posed by him to be the Balitora of the natives, Mr* Gray's genus is peculiar 
to mountain torrents, the beds of which arc tisually rocky rather tlian sandy i 
for this reasoti as well as from tlie fact of the Bttfiforn of Gray fonning a 
new type distinguished by u fiat iiead and other remarkable characters, 
r propose for it the generic name P/ah/cara* Several specimens of tliis 
genus, corresponding 1 suspect with the spotted species of Gray, 

Plate 49, fig 2,f w'ere brought down from Bouton by Mr. Grifbtb, but they 
were unfortunately in such a decayed state when opened, that we have l^een 
unable to obtain from them a veiy' full specific description. 1 have however 
from these siM>cimens been able to satisfy myself on other points connected 
tvith tlieir structure, and find not merely that they are distinct from the 
Gonorhynchs (Gwm/, Bneli-) in consequeneo of their short fleshy abdominal 
tube which does not, including the stomach, exceed the length of the body* 
while that of the Gonorhynchs ts equal to eight lengths of the body, but 
tlmt tlielr broad and blunt hwui is more like that of a Slhnts than a 
Ct/pritiu*. Their cJiaracter is rendered still more remarkable by the great 
breadth and position of the pectorals situated almost beneath the eyes, and 
the fleshy pedicles or amis on which they are placed, are decided analogies 
to natatorial forms. If we ctimparc tlie characters of the P/af^ettrn with 


■ From bnMnI nnd tfirn the h?ad. 

f Fium ihe jRiimminK here gi^ien lo these fpecia mi rarmiiig a new type, I have imns- 
ferreJ iho two from IIwdAriche'a IlluitrAtions in which there » no deBcripttmi of them, to 

PlAte 

Since ihe obovi; was wTitten iImj col lectors cnipinyed hy my friimd hfr, GrilTuh in thf 
Ku)-a1i mountains hmve obtained on addiUormt apedta, snJ ns thdr litwml employer has no 
ohjtfct lo lem* I^eyond the inlerest of sdence, he hna freely permiued me to make iuk; of Uui nr any 
■imilar object of wwlogicwl interest contained in hit colJertions. The #pede» alluded to, F. KiUttfa, Ia 
described in Priiwcp * Journal of the Ailalic Sodety for Noveraber, 1838, PL 55, f, % Sw Ktao 
PL 57. f. 3, of tJtw poper; in thij jpeciei ILc poetomi ptidiefes are very slightly developed. 
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tliose of the iiatatoriul types in the other classes, we are struck with the 
analog)"—“ a blunt truncated inu^iaile, an obtuse head with strong jaws 
for seizing animal food," The short intestines of the P/^iti/cara prove their 
habits to be carnivorous, and though the mouth is not very large the jaws 
are remarkably strong, composed as in the Gudgeons of two limbs soldere<l 
in the middle^ but much stronger tliaii in the instance referred to. Aiii<jp^ 
birds* the Owls—the natatorial group of Kaptores, and the Fisskrostres in th'e 
circle of perchers, as w^ell as most of the Natatores are distinguished above 
other birds for their breadth of wing, and the blunt or flattened form of 
the rostrum or the head* as has been proved by the philosophical analyses 
of the class by Vigors and Swaiiisou.* 

46, For the next, or suctorial form (Plate 50, f. 1, 2,) we are indebted 
to two drawings in Buchanarfs collection, ivhich are marked ** Sfokpkorus,^ 
but the Stolcphore Cuv,) or Anchovies, belong to the ClupeicfePt a 

family remarkable for its narrow or compressed forms. The two figures referred 
to lire not compressed nor sharp beneath, so that they could not belong to 
the genus Buchanan had in view" when he named them on the drawings, 
and this mistake he seems aftenvards to have corrected, os the same t>vo 
s]}eeic 5 appear unquestionably to be those described in the Gangetic Fishes, 
pp. 347*8, under the names of Ct/priMun Sacfifh and Cy/J. Sa/itora.i 

The muzzle of these species is remarkably flattened and thin, bnt tliere 
is, nothing remarkable about the pectoral fins, and the eyes instead of 


• 'flu: Fiefttiamv Schn. to whicli I liaw added a iub-g^nas Aphchtlits, aa well ss Uja ad¬ 
joining gisnein with Hal liwids ajid fe«ib, I ftlwi refer t* Ibo same type- P3at«^ Ggi. 2 3, PIfttv, 
55, f. 4. 

t It was probably Budiuisn's dcKfiptlcsa of tii«c ipi?ck» Mr. tStay liad in view wlirn 
hr beftlowed iho nanir litUUora on the gmia whioli I now call PAj/jwim. 
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being placed on the upper surface of llic head as in Plalycam. are situated 
on lU edges i t!io mouth is remarkably small, placed far behind the long 
and thin muzzle, without any appearance of cirri as in the Lonches, to which 
Buchanan supposed them to bear a resemblance. This genus which appears 
to be the suctorial type, I propose to name Pw/oriyacias.* The peculiarities 
just'noticed, as well as the position of the eyes which are far back in the 
head as we see in the Moles, Ant.eaters, and other analogous types among 
quadrupeds, together with their well formed and fully developed fins, 
indicative, of powers of rapid motion, such as distinguishes the Humming¬ 
birds, Cinnyns, Waders, and other suctorial types in the same class, Uiiforln- 
iiately we are not ac<iuainted with the habits of the two interesting species 
under consideration, farther than that they were obtauied by Buchanan in 
the northern parts of Bengal, to which they have been probably swept from 
the mountains. The information to be derived from their intestines is 
however of the less importance as affecting their type, as they would be 

equally suctorial whether they derived their food from the-Juiccs of plants 
or from shell-lish or ova. 


47. It remains to notice the analogical relations of the Loaelies, an 
exceedingly numerous group in India, many species of which are common 
in every pond throughout Bengal and Assam. In tli^ fishes we .shaU find 
the characters of rasorial birds as well as quadnipcds so strongly depicted 
a-s to leave no doubt of their forming an etjuivalent type among Csprinula^. 

Uhen noticing the difference between tlie tnie I,oaclies {CobUU) and 
Setihtur^, I omitted to mention that in tl.e dissections of five species of tlic 
former-^I I have had an opportunity of examining, I could find no natatorj- 


• Froai tUia ar limiaslnl, and rjiirSaa a aaant or b«lt. 
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biaddcr, while in the only species of the latter which 1 have been able 
to inspect r found tliat organ, though small and peculiar in its fonn, yet 
sufficiently developed to lessen oonsidembly the specific gravity, enabling the 
Schhtunr to swim with facility, though perhaps with less buoyancy and 
ease than other Cyprtnid^e.^ But if a natatorj' bladder exists at all in the 
true Loaclies fCobithjtrop.) or those whose caudal is entire, it must be in the 
manner described by Schneider-^ver>^ small and enclosed in a bony bilobate 
case which adheres to the third and fourth vertebrie, but even in this 
rudimental shape I have been unable to find an air vessel in any Indian 
speedes yet examined,t 

This peculiarity, together with their small and weak fins, as well as 
lengthened and cylindric form, approaching to that of the Mnnvnidit, 
afford satisfactory evidenese that they are less adapted for swimming than 
any other Cyprinida, and may therefore be said to be more terrestrial in 
their habits, living chiefly on sjmdy and muddy bottoms, or in jcels amidst 
a(|uatic vegetation. 


* S4;hiMtiira dario Bml liivt- ■ membraaoui air vem-l placed in th* upper part of the 
■Mtnntn » ia ordinary Cypriiu, but it roiuiata only of a lingJc lobe. A’. rfarw.^Budi, is iho 
only ipwlca of the LinniEaii geniia whkh I hate foimd i* frHiueai Jeep waiera In the open cbaanels 
of the Gangta and Bramaputn- 

t Siuee thii was wHtten^ I Jiave fOLind the air vcaatd in all tbeae apeeit^ aituati?d Id aiznaJl bony 
raie immediately over the eutraneo of the o^iopliagua from the mouth. Plate 56. f. 5, ii a magnified 
n-presentadon of the organ fivhich ii not larger than the head «f a pin) 44 il owurs ia Coitdu 
jjttnfeaj Biich. and otbrf neighbouring apecie* of the ume aub-genu*. Fig. 4. Plate 56, Tcprc^enta the 
saint; organ in aereral of the ajnaJkf ScAit/urtF, in which it u alio placed over ihe entrance of the 
oemphaguj, and in both caie* probably atuwera Uie purpow of the branchial or pharyngeal teeth In 
the PtFOHomfHte, espedally aj the external aurlafe of the bony rmit which iurrounda tlir air- 
ve««J it, u repmenled in the figurea. stodded with minute apuiea 

A 

( 
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How nicely does all this corresporid with tlie character of rasorial 
birds and (quadrupeds given by Swaiiison! ** Their Coes are never iinited 
so as to be used for swimming, a peculiarity wliicli confines them to dry 
land or to climbing among trees*" ** This is the tyjie," says the philosophical 
observer just alluded to, so remarkable for the greatest development of 
tail, and for tiiose appendages for ornanaent or defence which decorate the 
lie<ujf If ive went through the whole class of birds, and selected those 
beginning with the Peacock, w-herein the tail was most conspicuous either 
for its size or for the beauty of its colours, we should unknowingly fix upon 
those birds which analyds Jias already demonstrated to be rasorial tj'pes* 
The same results would attend a similar selection of quadrupeds and of 
winged insects; all these collectively would fiimisli many hundred q^roofs 
by xvbich the uniformity of this tyi>e is preserved; appendages to the bead, 
w’hether in the shape of horns, crests, or fleshy protuberances arc no less a 
qirevalent character of the group now before ua."* 

48, These qxN^mlianties will be found exactly to apply to Ccbttix prop.j 
wfiich 1 sliall now prove* 


First with regard to tail, the T,oaclies are the only group of Cyprinida 
in which the caudal is not bifid or divided by a fissure into tivo lobes, 
reducing its size and power as an organ for propelling the liody forward ; and 
on the tails of several, esfiecially Coldth yjarow^ccrtr, J. we have even the 
zoniTd or eye-like spots exactly resembliiig those of the Peacock, although no 
Instance of the kind is to be found in any otlier grouji of Cyprlmd^: and in all 























































otlier species in the same family is perfectly plain.* 

Next as to soft appendagos to tlie Jieadt the Loaches surpass every otlier 
group in liie same family in the number and unifonnity of these appendages ; 
and lastly^ the Loaches and Sc/mturtf present Uie very extraordinary rela¬ 
tion to the tribe of nuninants, and especially to the Ceretd^t or stags, in 
Slaving articulated to the orhitar pnxjess of the frontal bone on »ther side, 
a fonnicbible lioni which can be raised at pleasure from a suborbitar sinus 
lUialogoiis to the suborbitar sinus in Antelojies, the use of which in them 
is conjectural. The liom which is concealed in tliis sinus in the Loaches, 
appears to be equivalent to the suborbitar chain in the Perch, and to the 
corres]KnuUiig plates in the ordinar)' Cyprhiida; it is somewhat tiatteued 
or palmatetl, as in many of the Deer tribe, ending in a sharp point which is 
directed forward: on the anterior margin and near the base of the horn 
a strong antler is given olf, this is aJs<i very sharp, and turned fonviird like the 
point of the horn itself, 

40. I have shown that Cyprinii/er is a natural group, that it is circularf 
in its aflinities, that for instance in setting out from the GonorUynehs we 


* Tills u well «a &II aicuiUr Analogies afforded by die itmctuiti of Cyprim^fr vrerc iIeve}o}te<| 
in tlie eeune uf my examination of ipecies before I h*d ten lured to forai any general views ^ 

on the rabjert, and even hrfbre 1 hud itadiL^ tboae of ^laeleay, or peruwrd th? wurki of 
Mr. Svi'aiDKin, whk'li have taught me the iinporUncL- of rharaclera which aliliough noted, I felt 
totally at a Iom how to u»c. 

t They mighi aa well 1^ called oval or squarv.*' “ Why not linear The rL-awrclies ofacolo- 
gutfl daring the Iasi twenty year* hate fortunately left me nothing original to «ay in n;)p|y lu this 
critioiim, whirli {M-rhaps deserve* notice as coming from a member of Uie ComiuiUetr of 
Pkpen, Mr. C—. ^jKaking of desrrihing natural objecu in the order in vJLich they succeed each 
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pass through a succession of species connected together by direct relations, and 
after arriving at an opposite point fOjMari&^j at which tlie forms, habits, and 


oihtfr in nKlurc, Cuvier anil Valcndi^niici otifcinfe, ftloae coahl build up audit 4 pKlcuilua who 
wttuld ftltcmpl to plicif ftninulfd nitune on 1 iiiijtle line, n projcel which we have itfOR fdms: ft- 
Rouiic«d a« oau of iho nioai falw thmi could tte ^^ntcruini.'d in nntumt huiory-'— Nsfurt/ie 
tfet Poiuon*. 

On ihi" «imv lubjcct, nnothcr nulhority obs«n‘»^'' Tin? d*y i« now happUy gonf put when 
»mloj;isU thought tlinl llio infinite varietT of animnJs which inhnhii ihb glolie ow«:d iheir origin (a 
ihe unsucceffiful efforlA of nature before ihe could attain the human nnicture as her term of 
perfection.'*——LiVi. Tranmc. 


As u> tlie rule of nntuml jtiogresnon, ia it lineni ^ The idea of a niuple Ku)e in nature bad 
long been dUcusted and finally abfuidoned.'*—5in}i>f«onV Dirnmne on tht itudy of Satura! Htsfoty. 

Aj all natural objccU have three relatJona of affiuitjj, it is elenr the chain lhai cannrets lliem 
cannot be straight, and not txfiing itraJghi the next aimplcft form ii circular, hut ilicre if no 
objection to the progrcMlou of afitiiitin t*eing square or oval, provided they can be proved lobe 50 ; it 
if letf tbe form than the drciinutance of the oppofite extremei of a natural lericf meeting, that 
is inaifted on. 

Some notion of dreular amniiief appeara to have existed from an early dale, Hermann in his 
Tftbula AJiHt/a/tim AmmaltMtti, published in IJBS, aa 31 r. Moduay points out, refers U) an earlier 
writer who, like hlmielf, Menu to hare hod o glimpse of the same truth. Lin, Trausae. rob J 4, p. 49. 

3[. I^Ainark detcxHcd the existence of a double series which setting out in opposile directions fnJm a given 
point met together at another. Unacquainted with the result to which Lamark had been led. Prof 
Fischer in 1808, petedved a tendency in the series of afUnitin to form a circle; but these obicun* Irij, ' 
maaons wer^ first established by analyses in the Hone Eulomojogicn? of 31f. 31acleay published in 
1819. Since then Mr, Vigors submitted a general analysis of the whole dau of birds to thcLinniean 
Society, in all the groups of which he found Uie afEuiiies 10 confirm what had bt'cn obimed by 31r. 
MaeJeay during his examination of Tnseeta, as weJI as the rkws conlatned in a subseqiieat publica¬ 
tion recorded in the Llnmean Traniactkins^ in wlUch the same principles were applied by 3!r. 3Udeay 
to the whole animal kingdom. The birds of New- (loJland were subsequently examined by Slesart. 
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structure differ totally from those with which we set out, we arc led back 
again through a succession of different forms from those through ivhich we 
passed at first, to the point from which we started. 

It has resulted from Mr. Macleay’s views applied to the analyses of the 
classes of birds, quadrupeds, and insects, that “ the contents of such a circular 
group are symbolically (or analogically) represented by the contents of all other 
circles in the animal kingdom,” but as such analyses have not yet been carried 
through fishes and reptiles, the conclusion just quoted has been submitted 
rather as a proposition by the distinguished author of the geography and 
classification of animals whose next proposition is, “That the primary dlvi- 

Vfgoni uid Horilicid with the saine rcsiiU (vide LIdubfui Tmnkaetioiu, vor. 16) and the wbok of 
these observations hsve riace been confirmed, And their raalu more fuJIy made out by Mr 
Sw'Aimion, who aIso hu extended his views to the Mammaita^ About the eime period with the 
publicalion of the Hotie Entomorogics, tlie pnogresnon of sJUnities begsa to Actjuire Additionul 
Interest among botanlsU- fiL Agardh and 31, Deeondolle both pablUhed their views oa the subject, 
the first in his BcUmicftl Aphorisms, »nd the second in the Jtfnwoire# du ^Tw^ft£m i when, with¬ 
out knowing what had been done by Mr. Maeleay, Mr. Fries announced the same remln in the 
Fulfil, attained by a dlflereot form of analysis. Similar views have since been more extensively up. 
ptied to plants by Professor Lindley in the last edition of his Introduction to the Katural System. 

Writers on natural history in the present day may be divided into three classes; first, those 
who recognise no rain bnl such as appear to be laws of nature, and taking nature as their guide form 
their views according to the result of obeervations which are not couGned to external characters, 
but embrace all that concerns natural objects. The second clan ronsists of naturalists who 
pursue tbe easier course of following authorities, but their works consist chiefly of techni. 
calities derived from external characters indiscriminately applied to genera and species; ilieir 
higher groups are consequently constructed according to rule rather than nature. The third class 
comprises desenbers of species, whose books are only remarkable for their sixe and expensr. 
Nor ran 1 altogether overlook upon this occasion another class of persons, who, though they 
are not naluralisti, and scarcely even allow us to call them writers, yet exercise but loo oAen 
on itilluence in Societies detrimental to the objeela of such institutions, and the rEal advancement 
of science. 


L 
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sionfi of every group are character!soil by definite peculiarittes of fomi* struc¬ 
ture, and economy; which, under diversified modifications arc uniform 
throughout the animal kingdom, and arc therefore to be regarded as the 
pHmartf Ujjies qf nature^ \ shall now merely copy from the work referred 
to. one of tlie tabular views of the pamUel relations of well known groups of 
MammnUii and birds, adding in the first column what appears from my 
analysis of Indian Ojprimiht. to be equivalent groups, and thus shew at once 
how far this family of fishes is calculated to exemplify the great leading 
principles of analogy discovered by Mr. Macleay. 


Fam. of 

Cjfprini^ct, 


Amalupical Chawttm. 


TypicuL 


PjsawoiiiSfi, 


'Pre^iDiin?iit tn tJieir’ 
powen of prehemion, 

»»■ nai] in ^nieral orguju ‘ 
Ktlion— cIkwji, spina, 
or niila not Bicute. 


the Qrdtr* of Tribt* ^ 

- tammafta. 


CfL'ADSejtf ANJt. 1 .> i. 


Sarcd^obtnjk, 


Sub-^fpiaiL 

r HApncioas. fmliDg 1 
J upon Uvh aaimnlt— | 
j dftWB. erolher oipuii f 
|.af torturr acut#. 


Feu^, 


* * iRArroSEA. »H. ^Dentjuc^tiies. 


Aberr&nf. 

Nafa/on'a!^ 

Hod or rMtnim B*i' 
nnd wileriorex- 
rLATTcAiu andjlremitia morr dt* 
ParciLiAWSC, ^eloped in proportion 

tbnii the paeteriar— 
habits camlvoniu. *. 


Ckt^cea .*XATAi-flnts,,,. -FjasiBoiTitBJi. 


ParLOnurNcut?#, 


Suetor^, 


f *Si«!edia)in utive, apper 1 

J Jaw, iBwidible, or | 
I <TioutproJung«l,^nto, f 
I Ilf. or swrim vciy fiat.} 


Glihka. 


' ► KA1.1,ATOJtxs... XfiSTJ ftOSTREB. 


COJ>tTlN«, 


Itagfiriai. 

Head omsiucnted 
eiilwf with horns or 
* *' soft appendHgia—ho, * 
bits gfimiroToiu op 
^ berbiforoui. 


UNOlft.ATA. ... .1 RASOni^. 


.ScAN’SDlinS. 
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50. It woulfl be too mudi to expect from the materials of one zoo¬ 
logical province to demonstmte satisfactorily all the properties of natural 
groups in the minor divisions of this family* That its typical and sub- 
typical groups are circular is plain enough, from the diminution in the 
length of the intestinal canal we experience in passing from the Cirrhins 
to the Barbels ■, and again* from the Barbels through the Gonotbyncha to 
the Gudgeons that canal becomes longer, indicating an union between the 
latter, and the group from which we set out. 

The same thing is obsen'cd in passing from tlie Systoras through 
the Opsarioiis* Peril amps, and Leudscs; a tendency between tire former and 
latter to unite is indicated, thus forming the sub-typical group (Sarcohorin^) 
into a circle. 

A similar thing may be seen in the aberrant group ( Apahpteriins} in 
winch the Schhtur<e form one extremity, and the Plahjctita the otljer; the 
intermediate space being occupied witli the Fi^Uianee^ Psilorhtfnchit and true 
I,.oaches* The entire caudal of the former points out their relation to Ctihlftx 
prop,t but imtil analysis be extended to all known species, Kuropean and 
American, the attempt to reduce the sitialler groups to any tiling like pre¬ 
cision would be difficult and uncertain, from the greater chance there is of the 
series being less complete than in the higher groups, of which ive might 
always hope to possess at least a specimen of each genus. I shall therefore 
content myself with having submitted the preceding tabular view of the 
principal group, referring to the eluddaiSon of genera for fiirtlier details, 
in the confident expectation that what has already been demonstrated wdtl in¬ 
duce naturalists to investigate the subject from tlie materials of otlier countries 
as well as of tliis. 

We arc far from being prepared to point out the most characteristic 
types even of our Indian groups of this family. Indeed there may yet 
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be seme unexpected forms unknown to us, the discovery of which would 
necessiirily derange any attempt we could now make to trace in farther 
detail the parallel relations of the minor groups among themselves. Six 
species collected in the mountain streams at Simla by Dr. JJacI^, 
and obligingly submitted to me. have proved to be all imdescribed, and 
one of them ollbrds the type of a new genus Oretnus. or mountain Barbels, 
of which I had before received from Mr. Griffith a species from Boutan 
fO. gfit/atKsJ,- but as there was but one specimen in Mr. Griffith's collec¬ 
tions, and that considerably injured, I hesitated to form from it alone the 
characters of a new group.* This genus has tlie form of Gor^^}r/i^pt^^kus ^ the 
mouth is situated in like manner under the head, but the alimentary canal 
is considerably sliorter, and the dorsal is preceded by a spine as in the Barbels. 

51. I am uncertain as to the habits of the European Breams, not having 
examined them myself; but from all that 1 can glean on the subject, they 
appear to be insectivorous, and in the best iigure.s I can find of them the 
mouth appears to be directed upward, and tlic anal fin to be longL these 
characters may prove to be analogies rather than affinities to the Perilamps, 
and until the point be decided, the parallel relations of the two groups cannot 
be made out; the only Indian Bream I am acquainted ’ivith fCyp, eoffrf, 
Buch.) has the character of the Perilamps both in the form of its mouth 
and length of its alimentary canal, while on the other hand, the old genus 
Lena^us is not a natural group, some of the European species, as Cyprinu^ 
Cullra/uJ! being doubtless an Opjtaritig.i while others are certainly her- 


* CifpriHUi nk:hardMonii ligiircd in [fardwicke^ t. M. t ± ii m Or^inus. vid may hi, 

appropiiawly nam^d 0. pme/afiu, 

t Utiturw Citrulgus, Yiirreland ery/Arcp/fiiilmHi, Cuv-apprar to be Perilainpe, L tiou6ia, 
L. IcatiCfutrtettMit, Yarr. and L. aUmmtu are also innwtivaroiia I liave njcniioaHi Uiit in a letter 
la Mr. Swaintot, in October lait, and I have no doubt the bint will be jufficieni to direct the 
auention of this pbiloeophical natonJut to an examination of the vrhok of the EngLEab apeeiee. 
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bivorous,* anti might perhaps be referred to the Gudgeons; but until all 
these points be settled* it would be idle to dwell farther on the parallel re¬ 
lations between the typical and sub-typical groups. 

52. Cypr/w/tAr, of all fishes of equal importance are those that appear to 
have occupied least, the attention of naturalists; a circumstance the more 
curious, as in consequence of their being peculiar to fresh W'aters tliey are more 
universally distributed in the interior of continents, where they ought to be 
more familiar and useful to man than any other family of the same class. 

Regarding their distribution, little has hitherto been made known. It 
would not appear that there is any one species common to Europe and 
America; it is not however to be supposed that we are yet prepared to form 
an acetu^te comparison between the Cyprinida of the old and new worlds, 
since the majority of species in either seems as yet to be but ill defined. Nor 
is it to be supposed that ichthyology has yet been prosecuted in America to 
an extent at all likely to make us acquainted with the numerous species that 
must inhabit the extensive lakes and rivers of that continent. Of Afriam 
species few only are referred to by Curier, while the Nile is knowm to present 
some species that are not found in the south of Europe. The Chinese sjiecies 
may yet be said to be almost unknoum, with the exception of a few 
determined by Cuvier from the very doubtful data afiforded by paintings; 
although it is seldom that so favourable an opportunity is afforded for 
collecting information on any branch of natural history, as that w'hich the 
British embassies in China possessed, for investigating the peculiarities 
of the fresh water fishes of that empire, from the length of time they passed 
in boats on some of the principal rivers. Nor is any thing whatever known, 
as far as T am aware, of the existence of Cyprins in New Holland or any 

* Lewis tulyaris, L, idus and L. rutilus are probably berbirorous, and according to the 
ength of their intestine may either be added to one or other of the groups here indicated. 
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of the Polynesian Islands.* In India the fishes of several of the great rivers 
yet remain to be investigated, as those of the Irrawaddi, the Indus, and the 
Nerbudda. A collection of drawings of the fishes of the Indus, pteparetl during 
a scientific mis.sion under Capt. Bumes, has recently been deposited in the 
museum of the Asiatic Society; and Mr. Griffith, to whom every branch of 
science is as dear as the one in which he is fast rising to the highest station, 
is now engaged in making extensive collections of, and observations on. the 
fishes of the same river. The museums of Paris must already be well stored 


• Thi. ud other bUnks in our knowledge of the ■nioimli of .\’ew H„l|.„d m now .bout to be 
supplied by Mr. Mwleny himself, who. in August lut. embarked with the iolenlion of pursuing 
researches in eeery department of the natural history of New Holland. On hU departure (hmi 
England. Mr. Maeleay inUmated his desire to «eel*. at Sydney, where he may remtun for 
three or four years, Insects, Crustacea, and other nigleeted objects of a similar nature from 
IndU in esehang.. for the produetions of New South Wales, which he would be happy to supply: 
Few who entertain a Just pride for the seientilie character of our country which Mr. .Maeleay 
hat been the means of elevating, would requite the stipulation proposed to induce them to for. 
ward the views of one of our eountrymen who has already been the means of exalting —legical 
pursuitt to the highest place among intellectual occupations. Considering the inUmate intereourse 
now established between Calcutu and Sydney, it is to be hoped that an appeal to India 
from such a quarter, will not have Iwen made in vain, and that all who are interested in 
the wlvaneement of natural history will colleet and forward whatever objwu their particular 
lo.al.Ues may afford, with a view to fociliwte the researches of the illust'riou. author of //or,, 
/.aWogfew. Mr. Maeleay writes from Londou, I2.h August. 183»-“ I am now on the 
eve of embarking for Sydney, where 1 intend to remain for U,e nest three or four year, and 
what I would ask of you I. to exchange invertebratwl animals, collected in India, as Ure Ann, 
lid,. Annulosa, Cimepedes, lUdiata, and AcriU for other object, eollcefod in .New llollmtd; Insecu 
Sp-ders. and CrusUce. of IndU I a, p,«,„, ^ 

nous on their meumorphori. or economy. With regmd m such nous, I need not sav I d,MI bear in 

mind the axiom ••.Vanns «/,«,-if y.„ will pUut out your particular dma/rr^,. i^ natural hUtory 
1 wll mdrarour to add to your collectkuu." ^ 

Mr. Snainson Mm writes as follows-- At prew.nt I mn engaged in Ichtl.vMogicM 
volumes; but,, these wUl be publidred Wore you would have rime m nude, me any 
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with Indian species collected Uy Messrs. Duvanceln Jiii|uemoTit, and De- 
l^essert^ but I doubt if any of our British museums contain many of tlie 
eominonest species of the Ganges, 

Natural history is now assuming a station so important in the highest 
scale of intellectual pursuits, that any remarks at all i^culated to impress on 
the minds of those who are connected uith missions into new countries 
a lively sense of the interest that attaches to its most minute details, will 
not, we may be assured, lie hiken amiss. Information however carefully 
iviUected on such occasions as those referred to, becomes comparatively use¬ 
less when unaccompanied with specimens of the tilings to w^hicli it relates. 
Wc should ever recollect that the easiest and best way to promote our 
fuvTi fame* and contribute at the siUiie time to the advaiieenicnt of natural 
histoiy, is by making collections, nor are we witliout examples of the 
highest awards having been* though somewliat prematurely, conceded to 
collectors. Nevertheless, to render collections of the highest degree of real 
value in the present advanced state of science, those wdio make them should 
gather at the same time as mueh information as possible regarding tlie 
circumstances under which the various objects comprised tii them live, or 

Aiisiatancc, I will niher rnlrrtl vour aid in tlie class of lusteis wliidi will jucwed in 
* Cnbmet of NaturaJ Hislory,' ^ IJP eobinel is Tcmarkalily dcBeiont in the enluiaology of India, parti- 
cularly imiun|t the smilin' nml less ihpwy apeeies. Tlie hat way of preserving Beetjcf or colecpter- 
oua insects aa wdl aa ipiders is by putting them into spirits, oil other iniecU aliuald be stuck upon 
txirk." Common bazar spirits aiuwera the purpose of preseri^Uig iniecli very well, if it lie strong 
enough to burn, which it would be well lo try always Iwfort trusting to it, and iiisteml of cork 
remarkably light and convenient trays nrny be made ufa cymmon apedci of Ai£ch^miNrn^, called 
in Bengal iSofo, and may be made, ao that a number of them fli into a boi. The [Mste with 
which the Sola is fastened might be pisoued, and a little rainphor rolled up in tliiu paper, 
placed in each tray as a security against arta, I shall bo happy to aJlhfd my aid to ony friends 
tif science in India, by forwarding any collerlioni ibal may bo entrusted lo me for the eminrni 
l>erfODi who liave applied to us. 
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occur; and it is in this that the intelligence of the naturalist may be best and 
most profitably displayed during his joumies in new countries. 

53. The following tabular view of the distribution of Cyprtnida, though 
avowedly imperfect, will serve to show how the leading groups are generally 
dispersed. Cirrhins, for instance, appear to be peculiar to India, or at least to 
the tropical parts of Asia, and the Catastoms to iVmerica; while both arc 
represented in Europe by the true Carps. From the number of Gangetic 
species, the Barbels like the Cirrhins would seem to have their metropolis 
in India, from whence the genus is extended over the Caspian Sea, and 
the Nile into Europe. 

Tlie Gonorh>Tichs would also seem, as a group, to be natives of the 

East, one species only having been found in South Africa, none in Europe, 
and eleven in India. 

, The greater part of the Sarcahorina are probably also Eastern fishes, 
with the exception of the Breams and Lehciscs, although some of the European 

fonns set down under the latter genera may be found to belong cither to 
the Perilamps or Opsarions. 

The small sub-genera of Pacilia appear to be equaUy distributed in 
all parts of the world, one having been already found in Africa, two species 
in India, where a few more may be expected, seven species in America, 

w seven m Europe; but in every case the species of one continent have 
been found to be distinct from those of another. 

The Loaches (CMtU prop. Lin.; afford another instance of the con¬ 
centration of numerous species in India, while three only are found in 

Europe, and none whatever in America. The annexed Ubie exhibits tlie 
general distribution of the family. 
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Molinesia Leeeitr, — I 
Cyprinodon Lac^p. 2 4 

Aplochelus MeCteli. — — 


3-4 

m 

_ _ 4 

_I 

_6 

3-3 


Anableps Bt. 
Platycara MeClell. 
Psiloriiynchus MeCMl. 


_— I 

-3-3 

-2-2 


CobtUs Lin. 


j Cobitispropria.VcCVWA 3 — 12 —-15 

I Schistura MeCletL .. — — 11 —-H 


42 37 130 4 2 4 I 220 

The American species of this family referred to in the Uegne Animal, only 
amount to thirty-three, but Dr. Richardson in his reixirt on North American 
Zoology' mentions nearly as many more, imperfectly indicated by Rafinesque 
Smaltz, and other writers as belonging to the rivers and lakes of the new world*; 


• I have not yet ecen the volume of Fauna Boreedt .imerteana by Dr. Richardson, which 
is devoted to Ichthyology, the volume on Birds being the only part of that important work which has 
rvarhed India. 

X 


























202 


IXDJAN CypEINID^. 


still however the preponderance of species in favour of India is so remarltable, 
that it is only by extending our consideration to other genera of the order 
J^a/acoptcri/ffii abdominule^ that we find the equilibrium restored in the 
distribution of fresh-water fishes. Thus the which form a large 

proportion of that order in the rivers of both Europe and America, are 
in India quite unknown^ not one species of that extensive family having yet 
been found in this conntrj% where the blank appears to be filled up by the 
excessive development of the Ojjmnida. 


54. One species of Tench,* four IjCiiciscSif ami one Gudgeon4 are enu¬ 
merated among the fossils of tEningcn by M. Agassiz* wlio also describes 
two new genera f Rhodeus and Apms, nearly allied to* but distinct from 
the Perilumps and Systems. They are distinct from the first* by the dorsal 
and ventral Tuargins being equally arched, and the caudal and anal fins being 
less developed; and from the second* by the absence of spines In cither of 
the tatter fins; both belong however to Suf'vohorin^, and will serve to render 
that group far more complete than it appeared to me to be before I saw 
jM. Agassizs splendid work. Tw'o fossil species of CabitiTite are also found in 
the same locality, one of these, C* ccphalotus Agass. belongs to SchtJtfuFit^ 
The morlstone in w^hich these remains are found is justly considered by 51. 
Agassiz to be a lacustrine deposit, and supposed to be eoe\'al with the molaase 
of Switzerland and the sand stone of Eontainbleau, and consequently to cor¬ 
respond with the uiiocenc or early tertioiy' period. 

• Ttmca teptMoma, Agitii. {techtrrktt mtr far Potjuanw FoatUif vol. v. i. 51. 

f papjfracftis, V. t. 3a L. kpfut. Agna. V* l 5?. IL pu^finw i(L I e. 

L. (niitpfntit id. and id. L c, 

t aiir7ff>, Af M«. t* 57 

j Iliattu. Ag™. t. 54. ud «. Mcr id. I. t Of ilic pnu. lit. Aj...;. 

daaibf fradtu. Md A. V, L K. ; but ll.o !.»« „ w*Il u Uuti^ papyrst^, 

fcre from the IlgaJln of 
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55. That the external covering of animals indicates the medium in 
which they live, we know by the hairy coat of the Mammalia, the feathers 
of birds, and the scales of fishes and Amphibia. Nevertheless there are several 
families of fishes without scales, and many terrestrial Mammalia tliat are sup¬ 
plied with them instead of hair. In the naked fishes the body is defended by 
a copious oily mucous, which saves it no less effectually than scales from the 
abrasive influence of the dense medium through which they are destined to 
move, while their habits and form render the necessity for a scaly armour less es¬ 
sential to their safety, being capable of concealing themselves from enemies in 
sands and mud, as the Rays (Raia) and Eels, {Murama,) or are of such a for¬ 
midable character as to render any security against the injuries of their class un¬ 
necessary ; such are the SquallUlo' or sharks, which may be said to be predomi¬ 
nant among the fishes of the ocean, and the Silurida which maintain a corres¬ 
ponding place in fresh-water lakes and rivers. Notwithstanding this diversity, 
M. Agassiz has turned the external covering of fishes to a happy account in the 
study of fossil species, of which the scales alone are often the only vestiges that 
remiun ; thus a knowledge of eight hundred extinct species has been attained 
that could not have been characterized by ordinary means. Although the 
researches of M. Agassiz have added largely to the science of zoology, they 
have done still more if possible for geolog>*, by « introducing a new elemenr 
into our calculations;* no one however is more aw’are than M. Agassiz himself, 
of the error into which some are led in supposing the lepidermal system to 
be based on principles that are in any way at variance with the natural 
classification of animals. By that system M. Agassiz has extended our know, 
ledge of the natural cluiracters of species, and introduced to the calculations of 
the zoologist as well as geologist, a new element by which we must be guided 
in the study of fossil fishes, rather than a principle opposed to the classification 
of these or other animals according to their structure and habiU. 


* Dr. Duckland'i Brid. Tr«*t p. 270. 
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<!ri a 0 0 1 fi r a 1 10 n 

or 

INDIAN C 'V P R 1 N I D M. 


coH.tlMe the fir,l/amity of the eeeomt order </oueou* Ji,he. named 
in the Regne Animal. “ Malacopterygii Abdominale,.' from their ventral 

fine being placed behind the pectoraU. icithont being attached to the bonet yf 
the shoulder. 

Char. One tloreal fn. ntomach icithont cacal appendago. branchial mem¬ 
brane Kith few raye, ** 


1. Sdb-Fam—P.TONOMINA-.* J. M. 

Char. Mouth slightly deft, cither horizontal or directed more or less 
downward. The stomach is a lengthened tube continuous with a long intesti¬ 
nal canal. Colours plain. Three ray, in the hranchial membrane. 

.h aT “'•«* a Wge pro,K,rtion of 

the fishes of lakes and rivets, more especially those that am of economical 

importance. Thetr food consists chiefly of eonfervoid plants and other pro- 
auctions of the vegetable kingdom. 


• From PotoMomoM, that frrdf on hrrU. 
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1. Gen.^CIRRHINLTS. 

Char. Lower jaw composed of two short limbs loosely attached together 
In fronts where instead of a prominent apex, there is a depression ; lips soft and 
rteshy with four cirridorsal without spinous rays, 

Obs* This genus would seem to be represented in America by the Caias- 
fonti of Leseur, and in Europe by Cf/jirhittjt proprius^ Cuv, In India it 
affords several of tlie most favourite, abundant, and wholesome species. 

Spec. C, macro7tolu^, L M, t, 4L f* 1, 

Length of tlie head to that of the body as one to four; 
forty-one scales along the lateral line, and thirteen in an oblique 
line from the base of the ventrals to the dorsum. D,2S : P.]6 j 
V.9: A.7 ; C. 19. 

Hab. Assam and North-eastern parts of Bengal, w'hcre it 

attains from two to three feet in length. 

* 

Spec. C. natidinfit Buch. P. G.f t, tl. f. 

Length of the head to that of the body us one to three; 
forty-four scales along the lateral line, and twelve in aii oblique 
line from the base of the ventrals to the dorsum. D.26 : P.16 : 
\\9t A.7: C.19. 

Ha a. Bengal and Assam. 

Spec. C. CftUtfUffi^ Buch. P. G. t, 2. f 33. 

I^ength of the head to that of the body as one to four and 
a fmlf; forty-two scales along the lateral line, and fourteen in an 


* t ain EtDi sure Aii \a cirri forming any very valiubk riiazarter of a rtaiural genuf. The Irrtgth 
of ibe dorsal fin CLTlaJnly dues not; in the lint spedes it ii as k>ng as in the Carp, 
f P, G. These initials refer tu Buchanan's work on Gangetk.Fiibea. 
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oblique line from the base of the ventmls to the dorsum. D.13: 
P.17: V\9, or 10:A.8;C.'^ 

f^ariet. Forty*two scal^ along the lateral line, and fifteen 
in an oblique line from tlie base of the ventrals to the dorsum. 
D.16 : P.15: V.9: A.5: C.jJ- 
Has. Bengal and Assam. 

Spec. C. rohita, Buch^P. G. t. 86. f. 85. 

J..ength of the head to that of the body somewhat less than 
one to three; forty-two scales along the lateral line, and twelve 
in an oblique line from the base of the ventrals to the dorsum. 
I>.15:P.16;V.9:A.7:C.^ 

yarief t 41. f. 2. Forty-three scales along the lateral 
line, and thirteen in an oblique row from the base of the ven- 
trals to the dorsum. D.15; P.16: V.9: A.8; C.20. 

Hab. Bengal and Assam. 

Spec. C. gonius, Buch. P. G. t 4. f. 82. 

Scales minute; snout muscular and perforated by numerous 
mucous pores. D.15:P.l7: V.9: A.7:C.19. 

Hab. Bengal and Assam. 


Spec. C. nancar, Buch. P. G. p. 299. 

Sub-operculum rudimentary, and concealed beneath the 
integuments. D.20: P.18: V.9: A.8: €.19. 

Hab. North-eastern parts of Bengal. 


«“ A«u„. “<1 b ptoUbI, ,h. Rure of ih. Tfc., 

iTr « !1 th«.,h .h. l.r,or wh«h 

would ««o lo bo ibo on. ho lu. dowrilwd. Thi. u w,n „ pio«d|no rroric. 

bZlr ”•'“««««• <0 fcr U»i, 

from U.oi, «!.. m „ ^iol. of ft„,. U-. H i. dittcul. to doBn. U.oi, uuo ob«o,.^ 
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The following three species have a black spot at the base of the caudal, 
and the dark colour of the back descends in fasciated points on the sides, thus 
indicating a relation with the Sftrcobonn^i but until the nature of this relation 
be determined, and their liahits and stnicture known, I place them with *lie 
Cirrhins- f only know them by Buchanan's figures and descriptious • 

Spec. Ct;p. morula^ Buch. P* G, PL xviii, f. 91 . 

L<ength of the head equal to the altitude of the body, and 
to a fourth of the length; lips pendulous, the hinder fimbriated. 
D,13 : P.I 6 1 V .9 1 A.B : C.19, 

Hau. Ponds JD Bengal. 

Spec. Cffj}. JoaliuSj Bucb. t. 42. f. 6. j3f 

Head large and very blunt, mouth low and horizontal. 
D.12: P,-^? YSiA.SiC _? 

# Has. North-eastern parts of Bengal. 

Spec. Cfp. derOt Buch. P, G, t. xxii, f. 78. 

Only two cirri. Head oval and blunt, snout prominent and 
rough, lips smooth-edged. D,13 r P.IS j— ? V .9 ; A .7 ; C19. 
Hab. Bramaputra. 


S db-Ge N .—LA BE O. 

C«aB. Structure and habits agree with those of the Cirrhins, but cirri are 
wanting, or very minute. 

Obs. The lost species would seem to be a CafaefomttJt^ and the two first to 
he very nearly allied to each other* and to differ chiefly from C. gonius. Buch. 


" To thne mtij be for the procat C^fp. pttHfio. Buch. P. G. 3[7< t 42. f. 4 j3u ft ieemi 
to dllTer froQi them merely In being without cirri. 

t Tbu tiga j3, denoEo» that the figure given U from BuchuaKn't eolicctum. 
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in being without cirri. They correspond witli the species named by Buch¬ 
anan, Cyp. curchiwty C. eursa, and C. cursis^ but I cannot altogether reconcile 
them with his descriptions; they appear to me to be varieties resulting from 
domestication. 

Spec. Cyp. cHrckius, Buch. t 40. f. 3. 

Scales minute and disposed so as to indicate longitudinal 
stripes, lips fleshy and flmbriated, seventy-eight scales along 
the lateral line, and thirty from the base of the ventrals to the 
dorsum. D.17 : P.16: V.9 : A.7 : C.*^ 

Hab. Bengal and Assam. 

Spec. Cyp. curM* Buch. t. 38. f. 3. 

Snout thick and projecting, eighty-three scales on the la¬ 
teral line, and about twenty-seven across the body from the base 
of the ventrals to the dorsum. D.16: P.17: V.g : A.7 : C.^‘- 

9 

Hab. A.ssam and Bengal. 

Variet. Cyp. cnrsa, Buch. t. 38. f. 2. /3 

Scales and fin rays the same as in C. curchitut, but the 
back is more abruptly arched, and the abdominal margin is 
straight to the anal. 

Spec. C. tiyocheUM,] J. M. t. 37. f. 1. 

Goreah of the Assamese. 

Head long, opercular plates covered with thick integu¬ 
ments, snout muscular, forty-four scales along the lateral line. 

• This Tm«y hwl Bgurrf ^ inuufrmd i. ■!«„. bcfor, i 

fouml in Buchnnan t collection n moot excellent drawing of it. 

t So oUM from Uw pendulous siraetun of the snout dnnnding so ns to Ibnn ibo .ppc«M„ ,f 
a »ecoad Jip. 
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and thirteen in an oblique line from the base of the ventrals 
to the dorsum. D.12: P.18: V.9; A.8: C.19. 


Hab. Assam, where it usually attains two feet and up- 
wards in length. 


II. Gen.— BARBUS. 



Char. Ix)wer jaw composed of two lengthened limbs, united in front so 
os to form a smooth narrow apex. Dorsal short preceded by a strong spine, 
lips hard, four cirri, intermaxillarics protractile. 

Obs. Species of this genus inhabit the Caspian Sea. the Nile, and several 
of the rivers of Europe, generally confined to clear w’ater. The comparative 
shortness of the intestinal canal proves them to be less exclusively herbivo¬ 
rous tlian any other fishes of the same sub-family. The Indian species. 



indicated in the Regne Animal, all belong to other genera. 


Spet. B. hexattichus* J. M. t. 39. f. 2. 

Cyp. toTt Buell. P. G. 305. 

Lobura of the Assamese. 

Length of the head to that of the body as two to seven, 
twenty-five scales along the lateral line, and six in an oblique 
row from the base of the ventrals to the dorsum. D.Il: P.17: 
V.9:A 8:C.19. 




from one and a half to three feet. 


From the »cmles formiog lix rows aJong thr tidrf. 


P 
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Slice, B, progeneiiis* J* 51. L 56, f, 3, 

Cyp, ior, Buch. ColL 

of the head to that of the body as one to tliree^ 
twenty-six scales along the lateral line, and six in an oblique 
row from the base of the ventrals to the dorsum, with a large 
ceUuIar appendage to the apex of the lower jaw, D.IS t P.l 6 : 
V.9 : A,7 : Cl 9 . 

Hab. Great rivers in tlie plains of India. Ordinary length 
from 14 to 3 feet. 

Spec. B. macracepheihs, X M, t. 55. f, 3. 

Bura hetea of the Assamese. 

Length of the head to that of the body fis two to five, 
twenty.seven scales along the lateral line, and sLx in an oblique 
line from the base of the ventrals to the dorsum. D.ll j PJ 6 : 
V.iO! A.7: C 19 . 

Hab, Rapids in Upper Assam. Ordinary length from 2 
to 34 feet. 


Spec. B. hejtagonohph,^ t 41. f. 3 , 


Bokar of the Assamese. 

Length of the head to that of the body aa one to four, 
exposed surface of the scales hexagonal. t\venty.^even scales 
along the lateral Une, and seven in an oblique line from the base 
of the ventrals to the dorsum, D, 12 ; P.ld: A 7 ^ C 

Hab. Upper Assam. Ordinary length from Ij to fe^. 


• npaT„v..„c, Iha. h« , d,iu or l„a* l™d; 

«pprnd.x, to til* lootor j.w ot thi. naici., by which it io,y bo ouily wogniiod, 
+ In aUudcni ta the foffn of the expoted jtorUon of ibo sail». 
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f^ariet. Cyp. putitora^ Buch. 

Head small and blunt, with eleven rays in the dorsal, 
attaining occasionally nine feet in length.* 


Spec, B, megalepis^]; Hardw. Illust. t. 98. 

Cyp. mosal, Buch. 

Mahaseer of the Hindus. 

Body below uniformly arched at the insertion of the anal, 
length of the head to that of the body as one to three. D.IS : 
P.17: V.9; A.7:C.^®. 

Hah. Northern parts of Bengal. I.ength occasionally four 
or five feet. 


Spec. B. chelynoidet, .1. M. t. 57. f. 5. Jour. A. S. vii. t, 56. f. 5. 

Head large, lips thick and smooth, thirty-three sc^es 
along the lateral line, and nine in an oblique line from the 
base of the ventrals to the dorsum. D.IO; P.l6: \.9: A.7 : 
C.18. 

Had. Mountain streams at Simla. Usual size about six 
inches in length. Dr. Macleod’s Coll, 

Obs. The following five species have the dorsal spine serrated behind. 

The first three are probably varieties of the stime species. 


• ThU fish I h»ve been unable to idenUfy with Buchwinn'i detcriplion, I may lbere«Bre 
luve dewTibed It under another name; he aays the head if blunt, oral, fmall, and .mooth. 
which acarcely appliea to cither of the foregoing, in which the head » remarkably lengthened ; 
that of n. hejiagonolrpu would come neami to it, though fome of the other* aeem to forrcfpond 
more in other rcapecU with the account given. Pifc. Gang. 303. 

♦ From iVrjo large, and lepii a icale. 
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‘ Cyp- sararia, Bucli. P. G. p. 307 . 

Cyp. Icanta^ id Coll. 

9 

^ . Ctjp. kunamo Russ f 

^ Head blunt, oval, and small, with a smairbone at cither 

I side of the upper lip, green above, below silvery, scales large. 

D.IO: P.16; V. 9 : A .8 : C.I 9 . 

. Had Ponds and rivers in India. Rarely attaining.two feet 

I’ in length. 

\ - 

Spec. B. spilopholuSf^ J. M. t. 39 . f. 4 . 

. Head much compressed, cheeks and snout perforated with 

pores, forty-eight scales along the lateral line, and 
seventeen in an oblique row from the base of the ventrals to the 
pL ' dorsum; each scale marked with a black spot at the base. 

r> ll: P.15: V.9.* A.7; C.iJ. 

Had. Northeni parts of Bengal. 

rariet. Cyp. Ichagunio, Buch. P. G. 

Scales large and spotted at the base, head much compres¬ 
sed. with numerous prominent mueous pores on iu fore part. 

D.12: P.17: V.IO: A. 8 : C.I 9 . 

% 

Hab. Northern parts of Bengal. 

7 * 

’ Spec. B. ddiciosus. J. M. t. 39 . f. 3 . 

*'>ort and blunt, thirty-four scales along the lateral 
line, eleven in an oblique line from the base of the ventrals to 
the dorsum, with a bright gold coloured spot on each operculum. 
D. 12 : P.I 6 ; V. 9 : A. 7 : C.I 9 . 

Hab. Assam. Ordinary size about 10 inches in length. 




From tpUo* a «pot, and phefu a acnle. 
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Spec. B, Todactylus,^ .L 

Fins red and orange, except the dorsal and upper lobe of 
the caudal, ten rays in the dorsah 

Hab, Lonrer Assam, Usual size about 5 inches in length. 


Scb-Gen. —OREINUS.f J, M,—Mountain Barbels, 

C'har. Head fleshy, mouth vertical, lower jaw shorter than the upper* 
snout muscular and projecting, famished with cirri* dorsal preceded by 
31 serrated spinous ray, scales small, 

* 

Ons. Intestinal canal and stomach form a tube equal to about four or 
live lengths of the body, including the head and caudaL 


*S^ec. O, j^uttatns, J, M, t. S9* f, J, 

Head covered witli thick integuments, branchial apertures 
small, sides and fins irregularly marked with brown spots, scales 
minute. D.IO: F.17 : V.ll: A.IO i C.SO. 

Hab. Mountain streams in Boutan, at an elevation of 
about oOOO feet, where it was found by Mr. Griffith. . 


Spec. Ct/prhtit^ /fiVAnriV^wiV* Gray* Hardw. IDust* t. f* 2. 

About eleven rays in the dorsal* and nine in the anal* back 
spec'kled with minute dots.| 


* Ht^^kfytos, iiiFfully wy-fingered, In Hlluiiofi X0 it* red fins, 
f Fn>Eii Orf.inog, ftefUining to mouniBins. 
t Thii iTJiv prtubflibty provt to he 0 . 
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Sprc. O. maculatus, J. M, t. 57. f, 6. Joum. A. S. vii. t. 56. f. 6. 

^ Mouth situated on the lower surface of the head, small 
shapeless spots irregularly distributed over the body, but not 
on the fins, scales minute. D.ll: P.ig: VMO : A.5: C.19. 

Hab. Mountain streams at Simla, elevated between 5000 
and 6000 feet, where it was found by Dr. Macleod. 

Spec. O. progasfux^ J. M. t 40. f. 4. 

Atloee of the Assamese. 

Muzzle fleshy and pointed, lips thick, somewhat pendulous* 
and muscular, abdomen very prominent beneath the pectorals. 
D.12 : P.is : V.IO: A.7: C.19. 

Hab. Rapids in Upper Assam, where it occasionally at- 
tains 18 inches in length, but its flesh is believed to produce 
vertigo and otlier alarming effects on tliose who use it 




r!ys -y 


one of the^"'"' 'Z India, and 

one of these .. without the dorsal and anal spinous ray,.t 

Sp^. c. semiplotus, J. M. t 87. f. 2. 

^^tooree of the Assamese. 

Head slightly depressed, with a single row of large mucous 
__^'««tendm^zont.lly in front of the snout, back gibbous. 

n|»oya9rMc, that hu a pronujient bellv. 

^ have little aflinitv to each oth^p • in • » . 

-neeal the opercular plate,, and in C. U i. Urge Jith 
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thirty-two scales along the lateral line, and ten in an oblique 
row from the base of the ventrals to the dorsum. D.27: P.l6: 
V.9; A.9 : C.19. 

Hab. The rapids of the Bramaputra in i;pj)er Assam. 
Usual size 1 foot to in length. 

Spec, C. catla, Buch. P. G. t. xiii. f. 81. 

Head large, forty-four scales along the lateral line, and 
fourteen in an oblique row from the base of the ventrals to 
the dorsum. Dorsal and anal without spinous rays. D.18; 
P.18:V.9: A.8: C.19. 

Hab. Fresh water rivers and ponds in Bengal and As¬ 
sam. Ordinary size from Ij to 3 feet in length, but occasion¬ 
ally it is found twice that size. 

IV. Gen.— GOBIO. 

Char. The dorsal is placed over the ventrals, and like the anal is short 
and without spines, lower jaw shorter than the upper, and is either round 
or square in front, lips thin and hard, snout prominent. 

Obs. The Gudgeons thus defined are a very natural group, remarkable 
for the extraordinary length of the abdominal canal. One of the only two 
indicated by Cuvier from Buchanan’s species, is an Opsarion, a genus no less 
remarkable for the shortness of Uie abdominal canal than the Gudgeons 
are for its length; but as the distinctions on which the subdivisions of the 
family arc here made, have not before been observwl. we cannot be surprised 
that it should be repeated in the last edition of the Regne Animal from 
Linnanis, tliat the stomach of Cyprinid/e “ is continuous with a .short in¬ 
testine." The following five species have each two cirri. 
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Spec^ mrtgfih, Buch. t. 38. f. L P, G* t, 6 f 7 

f^iigth of tile head to that of tlie body as one to four and 
a laif. depth of the body about one-foiirth of the length, forty, 
our scales along the lateral line, and fourteen in an oblique line 

from the base of the ventrals to the dorsum. D 1 g • p ir. v o . 
A,8:C.]9. ■ 

Has. Hivera and ponds throughout Bengal and .Assam 
Uniinarj' length two feet. 


I ffriei^ R^wah of the Xatjves, t. 58 , f. j 

Head less compresserl than tl.e body, u,,per ja« someu-hal 

0.5 7 .*. ",;^".' "" 

, US I \^,9j a.H:CA9. 

.o '■»« 

Spec. Cpp. armuca. Buch. Jour. My*. HI. 30 

Snout prominent and furnished with'tuherels, „r ...urous 

. 


O/i. rebfi, Biith. R G, p, 2S0, 


^ INDIAN CYPRINIDiK. n •* * 

Spec. Cyp. (iHgra, Buch. i 

. Cyp. Hamiltonii, Gray, Hard. Illust. t. 86. f. 1. 
it of the Assamese. 

^ Snout prominent and fleshy, thirty-Hve scales alon^ the 
* ^ lateral line, and fourteen in an oblique line from the base «if the 

ventrals to the dorsum. D.IO: P.IO : \.4 : A,8 ; C.19.* 

Hab. Bramaputra. 

Spec. G. Uesorhynchu*.^ J. M. t. 55. f. 5. 

Cyp. acra, Buch. Cyp. cura, id. P. G. p. 284. * 

Snout smooth and blunt %vithout cirri, thirty-nine scales 
along the lateral line, and thirteen from the base of the ventrals 
to the dorsum. D.l 1: P.16: V^9 : A.8; C.19. 

Had. Large rivers of Bengal and Assam. Usual length 
six to nine inches. 

In the six following species the scales arc thin and rough, and generally 
placed so that each scale is in the axis of the one. immediately preceding 
or succeeding, and not in regular oblique rows as is usual in the family; 
but this peculiarity is not so well marked in some species as in others. 
They are all without cirri. See Cyprinni bangon, Buch. t 58. f. 2. fi. 

Spec. Goitio isunut^ J. M.t 

Snout smooth without cirri, scales in parallel rows, with a 
* grey line between each row. D.l 1 ; P.14 : V.9: A.7; C.^, 

» Had. Upper Assam, where it attains a size of eight or ten 

inches. 

* BuchAiuln giro the fin nyi as D.IJ : P. 18, or 19 : V.9 : A.8 : C.19. 
t From liMor smooth, and rhynchus Um snout t From ito§ equal, and oura cauda. 

• R 
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Sj)€c. Cyp. boga, Buch. P. G. t. 28. f. 80. 

Snout perforated with numerous mucous pores, lower Up 
Hmbriated, scales raised on either side of the base of the dorsal, 
lobes of the caudal slightly divided. D.12; P.—V.9: A.8; C.— 

Hab. Bramaputra. Usual length about nine inches. 

Sj)ec. G. hicolor, J. M. t. 40. f. 1. 

Snout smooth, long, and rather pointed, lower jaw shorter 
than the upper, forty>tw'o scales on the lateral line, thirteen in 
an obUque row from the base of the ventrals to the dorsum. 
Blue above, beneath silvery, pectorals small. D.12: P.16: V.9: 
A.7: C.19. 

Hab. Rivers on the northern side of Assam. Griff. CoU. 

Spec. G. anUuruSt* J. M. t. 40. f. 2. 

Snout blunt, lower jaw shorter than the upper, lips hard and 
smooth, thirty-nine scales along the lateral line, and thirteen in 
an oblique row from the base of the ventrals to the dorsum, 
lower lobe of tlie caudal longer than tlie up^r. D.12: P.17 : 
v .9 : A.7 : C.^ 

Hab. Upper Assam. Griff Coll. 

rariet. Cyp. ba/a, Bucii. P. G. p. 883. 

Upper lobe of the caudal longer than the lower, with an 
ill deUned transverse bar, ventrals smaller than the pectorals. 
D.12: P.17; V.9; A.8: C.19. 

Hab. Rivers and ponds in Bengal, where it attains a foot 
in length. 


From oitMM unequal, and otera a tail. 
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Spec. G. limnophi/uA* J. M. t. 55. f. 3. 

Scales in parallel rows, thirt}'*six in each row, and twelve 
across the body. D.IO; P.19: V.9; A.7 : C.19. 

Hab. Ponds in Bengal. Length 12^ inches. 


In the remaining species the scales are as usual in oblique rows. 


Spec. Cyp. pangusia^ Buch. t. 42. f. 1. /3 f 

Snout fleshy, porous, and prominent, forty-one scales along 
the lateral line, and fifteen across the body; lips fimbriated. 
D.14 : P.18: V.9; A7: C.19. 

Hab. Bengal, where it attains a span in length. 


Spec. Cyp. arixa^ Buch. Jour. Mys. 111. t. 31. 

Snout and under lip smootli, twelve rays in the dorsal; in 
other respects it resembles the last. 


Spec. G. ricnorhynchust J. M. t. 55. f. 1. 

Snout thick and wrinkled, forty-three scales along the 
lateral line, and ten across the body from the base of the ven- 
trab to the dorsum. D. 12 ; P. 17: V. 9: A. 7; C. 19. 

Hab. Northern parts of Bengal, here it was found by 
Mr. Hodgson. 


* From Av^vn a twamp or Ukr. and ftXoc to love or frequent 

t lu form it not to ilender at repretented in the figure. Buchanan alto gives teventecn ra}rt to 
each pectoral, and eight to the anal. 
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Spec. G. ma/aeostomu^.* J» M. 

C. fakata. Gray Hardu% Ilhigt t_?f 

Nepura of the Assamese, 

Snout thick, fleshy, and perfomteil with mimcrouG large 
mucous pores, margins of the lips double and fimbriated, 
D. 12: F* 16: V. 9: A, 8: C 19. 

Has. Kajiids in Upper Assam, Length from six to twelve 
inches. Air, Griffitifs Coll. 


V. Gex,^OXORIIVXCHUS, 

Chah. Mouth situated under the head, which » long and eoTcted with 

thick integuments, body lotig and sub-cylindrical, snout perforated by i.umer- 

ous mucous pores, dorsal and anal short, opposite, and without spines. The 

intestine and stomach form a continuous tube about eight lengtiis of the 
body, 

Oes. This genus hitherto rested on a single species long since found at 
the Cape of Good Hope, but the Garra, of Buchanan chiefly belong to it. as 
well as several species which have since been found in India. 


TJie first three sptxiies are ’inthoiit cirri. 


Siiec. G. gohiotdes, J, t 43 . f, L 
Herilwd of the Assamese. 




to thirty. 

seven scales along the lateral line, and nine in an oblique mw 


• h rom /ioXiTAroc «fk, and tjn* mom},, 

+ Tlii. plate is nnt numbered id IJanlwickeB liluitmUoni, 
prefixed to Ihe volume. 


nor is it uidmled in i|,e ligi of 
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from the base of the vcntrals to tlie dorsuna. D.10:P^15: 
XS i A.7 : CIS, 

I Jab. Bnimaputnu in Assam. Length about a span. 

Spec. O. petrop/ii/ue^ J. M* Jour. Asiat. Soc. iv» t* 1* 

Scales very minute, body and head long» ^ight rays in the 
dorsal* 

Spec. G. mpiculux, J. M. t. 43, L 4. 5. 

Snout thick and smooth, pectorals rounded ;f fins short, 
and the membrane in winch their rays are enclosed thick and 
opaque; tliirty-fivo scales along the lateral line, and nine in 
an oblique row across the body. D,8 i P.10: V.9 : A.6 : C.20. 

Hab. Mishraee mountains. Length about two inches, 
Griffith’s Coll. 

Spec. G. itimacufiJtax^ J, 

Snout warty, porons^ and divided by a fissure, without 
rirri; a black spot at the base of the caudal, lower lobe of the 
caudal longer than the upper, thirty-four scales along the lateral 
line and eight rows between the vcntrals and dorsum; pectorals 
and ventrals lanceolate. D.U: P.13 : ^^.9 : A.7 ^ C.^ 

Ha 11 . River Laeeh at tlic foot of the Misbmee mountains, 
xvhere it w'as found by 31r. Griffith.t 


* Tlie hiUiiU ufthii ipecln ttrv fully descrilwilj 1>ut we w^nt lo Ieiww hick uf pham^ten, 

t The form of ihe prctonili U nol arcurAtely rrpp«$cntpd m Uie Ogurr, 

X Atw Bt the foot of the Nipal mountmlns, where Mr. Hod^n Mppeart to hare found r cpecicaeji 
now in the AsiRtk Society’a coHeetion, In thid, however, the lobef of the raiidal ire of equal 
length. It is so ILkr the auppeeding variety that 1 have thought it unnppeasary to figure it leparaipiy. 

S 
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Spec, Cyp, lamia, Bucli, t. 43, f, 2, |3 P. G* p. 343- 
Cyp. godiyara, id. ColL 

Four very short cirri, pectoruls and veiitrals lanceolate, anil 
a black spot on either side of the tail, snout thick and warty* 
IXIO: P.13 : V,9 ; A.7 : C.ig. 

Hab* Nortbem parts of Bengal, where it attains or 
three inches in length. 

G. gf^tyla. Gray, Hardw, Illust* t. 88. f, 3* 

Snout thick, and divided by a deep transverse fissure in 
which numerous large mucous pores are situated, a deshv 
Iiendulous point at each conier of tlie mouth ; four minute cirri, 

Hab* Mountains of India, 

Spec, G. ^mhnatux, t. 43 f* 3. ^ 

Cyp, smln, Buch. P. G* 

Four cirri little shorter than the head, pectorals and ventniLs 
falcate. D*l(l: P,— ? V*9: A.7, 

Hab* Northern parts of Bengal, where it attains a few 
inches in length. 

The remaining three have each two small cirri. 

Spec, G. maeroxomux,^ t, 43. f. 7, 

Cyp. hfiux, Bucb* P. G, p. 346. 

Depth of the body to the entire length as one to six, two 
dm, .scales small. D,ll i P*13 i V,9 1 A. 7 ; C,20. 

Haf. Northern parts of Bengal. 


J’roin .MdxrpDc lon^, ftmfxfi th« body. 
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Spec. Cyp. gohama, Budi. P. G. p. 34-6. t, 43. f. 6*^ 

Cyp. (lyaitgr<i^ id. Coll. 

Is shorter in proportion* and more arched above and below 
than the former* and hoA eight rays tn the anal. 

IIab. Northern parts of Bengal. 

Spec. G. br/tchypicrusf ,1. » 

Lower surface of the head hat with a cartHagmous 2one 
behind the mouth like G. rnpicultu^* a few’ irregular pores on 
the snout* thirty-six scales on the lateral line and seven rows 
across the body. 

Hah. Mishinee mountains. Griff. Coll. 

11. Suh-Fam.—SARCOBORTN*E* t J, M> 

Char. Mouth directed upwanls* or more widely cleft and liorizontal* 
w'lth a bony prominence more or less distinct* serving as a prensllo tooth on the 
symphysis of the lower jaw; colours bright, disposed in spots and streaks* or 
evincing an uniform lustre. The stomach is a lengthened sack ending in a short 
abdominal canal. Three rays in the branchial membrane. 

Obs, I^ike the P/ronoiwfn^r, they occur only in fresh water, and al¬ 
though they are generally small, yet from the vast numbers in which 
they abound in every pond they must be considered as of considerable 
importance. 


• It aiio agf«a with ihal sptme* in thfi Tom of iu Urn i ihs prMC'aoe of two vr-ry niinate orri 
bejjig my chief rewon for Mparating ihom, I have non thought it nen^ssiry to give a (Ifnrc. 

t From ^pKr4]j3opoc* carnircrous. 
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I. Gen—SYSTOMUS* J.M, , 

Chab. lutermaxilUries protmctile, dorsal and ana] short, the former 
opposite to the ventrals and preceded by a spbous ray; body elevated, and 
marked by two or more distinct dark spots, or diffuse spots either on the fins 
or opercula, prominence on the apex of the lower jaw obscure. 

Ohs. In the folloiving species the depth of the body is equal to about 
lialf tlie length, and the spinous ray of the dorsal is serratwl behind, except 
when otlierwiie described. 


Spec. S. immacuiiiius^ J. M. i, 44. f. 5. 

Four cirri, a slight golden tuige on the opercula. fins chirk, 
thirty-two scales on the IntertU line and ten in an oblique tine 
from the base of the ventrals to tlie dorsum, ly.l i: P.ls; 9 t 

A.7: C.I9. 

Hah. SniaU streams with sandy bottoms in Assam, and 
probably occasionally in tlie large rivers. 

S}>ec. S. chrysoeomus, J. IM. 

Tivo minute dm, thirty-five scales along the lateral line; 
oiwreula and suborbitar plates stained with gold ydlouv I). lOj 
P.16: V.8: A.Si Cd9. 

nj\B. Bengal* Length about six inches.f 


* Kwai SjfstotNos, LbiX hu a aufow mpuih. 


i Fjfoin m figtiri* in C^pi. Buraes' CaUbctioD, this ipecicft would nbo 
of ihe Indus; it is ai>ajly allied lo the preceding ipeei«, and is probably i 


ftwjia to be an intutbiliuu 
i variiMy only. 
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Spec. S. tetrarupQgujt, J* M. t. f. S. 

Ctfp. Buch. (?) P, G. 315. 

No drri, h black spot on either side behind the opercub 
and another at the end of the tail. D,10 \ P.12; V.9 \ A.7 : C20. 

Haii. Bramnpntra and ponds in Assam.* 

Spec. S\ ckn/MptentJi, J, M. 

No cirri or spots, pectorals and ventrals red, twenty-three 
scales along the lateral line and eight in an oblique line from 
the base'of the ventrals to the dorsum. D.fl r P.IS i V.9 t A.7 : 
CIS. 

Hab. Bengal and Assam, and is iiiinieri<^ly of great 
iinportaTice, though its size Is small.f 


S/Jcc. S. p^ropferuJt, J. M. t. 44. f. K 

No cirri* fins red, a black spot over the situation of the 
aiiid* twenty-four scales along the lateral line* and nine in an 
oblique now from the bstse of the ventrals to the dorsum. D. 9; 

PJ2j V.9: A.7: C.19. 

Hab. Very numerous in ponds in Upper Assam. 

Spec. C. .fqpAore* Buch. P. G, L 19 . f. S 6 . 

Without cirri, spinous ray of the dorsal smooth behind, 
a black spot on the tail and onotlier on tlie dorsal, opercula 
yellow. D.IO : P.14 : V,9 1 A-7: CIS. 

Hab. Bengal. 


• C^ptittu* tfeto, Hurlt. P. G. (. 8 . £ 87. ^ neirly alH«d (o but ■haflcr, 

^ At I luip^t tbia to k Tirietr of S. pjfroptentt T hkiv not ihoughi it imoeKWiry to 
tdd 0 
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Sjkte. Cy/j. choia, Buch, t 58 f, 3. /3 

Two cirri» a yellow spot on the opercula, and a hkok spot 
on the middle of the toil; the spinous ray of the dorsal smooth 
behind. D,lo: IMS r VS ; A.71 CJ9. 

Hab* * Northern parts of Bengal. 

Spec. S. giitbosuf, L 41. f, 7, ^ 

Cf/p. f^io, Buch. P* G. 313* C^p. teripuHgiu id. Coll. 

Back abruptly arched, below straight, no cirri, florsal 
spine smooth behind, with a black spot near the middle of the 
side* D.U :P.l3 : V.9: A*8t C.ic>* 

Hab. Northern parts of Bengal. 

All the remaining spetaes but the last twq are fumislied with a dorsal 
spine serrated behind ; none of thenj have cirri. 


Spec, concht^ntHs^ Buch. t. 44* f. 8. ^3 

A black spot on the lateral line over the insertion of the 
anal, fins pale, dorsal spine serrated behind i the fin rays arc 
D.10iFJO:V*9:^\.S; C.ID. 

Hab, Northern parts of Bengal. 


Spec. Ojp. gelius, Buch. t, 44. f. 4. ^ 


All irregular black spot or streak at the base of all the fins 
but the pectorals; abdomen silvcrj', bounded behind with a 
dark streak, twcnty.flve scales on the lateral line, and eight 
in an oblique row from the base of the ventral, to the dorsum. 
D.IO: P ,13 : \'.9 ; ,,11.7 ; c.19. 


Had. Bengal; and scarcely attains two inches in lengtJi • 


* It ii not improlwbleihiU ti Buchmaa gltos tight 
ihr following vATh-ty for the one figured. 


rtyi 10 the venlmk, he ni»y hive dcacrihod 
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A variety of this last species with twenty-three scales along 
the lateral Imey and ten in an oblique row from the base of 
the ventrals to tjie dorsum, is common in swamps about the 
neigh bou rhood of Calcu tta. 

Spec^ S, t. 44, f. 2. ^ 

Cifp. phulunio, Buch. P. G, 319. 

Ctfp. phuiuntpurtg/o^ id. Coll. 

Twenty scales along tlie lateral line and seven across the 
body, a black streak over the pectorals on either side, and another 
over the aind, with an obscure streak in front of, and another 
liehind the dorsal. D.IO: P,12; V.8 : A,7 i C.IQ. 

Hab, Bengal, where it attains about inches in length. 

Sfwr. caniuxt Buch. t, 44, f. 6. ^3 P. G. p. 320. 

Cpp, rffttipaitgfij id. Coll. 

Red. Abdomen silvery and diaphiiious, base of tlie fins 
and body marked with dark spots. D,10 i P.S : V.9 ; A.7* 

Hab. Bengal. I..ength aWit H inches. 

Spec, S, tsa/acopterm, t. 44. f. 9- 

Cyp, cosuafi^, Buch. P. G. 338, 

Cyp. ctwro/f, id. C. D. 

Back abruptly arched, no spine in the dorsal, which with 
the ventrals is marked with an irregular black stain. Twenty- 
three scales along the lateral line, and either-five or six rows 
from the base of the ventrals to the dorsum. D.I0iP.15: 
V.9: A.7t C, g 

Hab. Bengal, and is seldom above tivo inches in length. 


* From ieptot fmmU, tad 




V 
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II- Gen.—ABRASIIS. 

Cmab. Body .short and elevated, a short dorsal is placed opposite to the 
ventmls, colours plain, anal long. 

Obs. One species only has hitherto been discovered in India. 

.Spec. Cyp. eoth, Buch. P. G. PI. SJ). f. 93. 

Body silvery white, scales very small, a small black spot is 
situated at the base of the doreal. The fin rays are D.IO: 
P .13 : V.IO; A.SS : C.19 * 


III. Gen-.—PKR lLA.MPUS,f .T, M. 

CtiAH. Head small, obliquely raised above the axis of the body; dorsal 
placed opposite to a larger anal; apices of the jaws raised to a line with the 
dorsum, which is straight; the ventral margin is much arched ; sides usually 
streaked with blue; fins without spinous rays. 

Ob.s. In tills genus the intestine is small, and verj- little longer than 
the body. The sjiecies all subsist exclusively on insects, which they seize 
by leaping above the surface. They vary fmm two to four inches in length. 

In the first two species, the altitude of the body i.s equal to half its 


Cyp. decariu, Biich. P, G* t. 6. t 94, 

Back arched, sides marked with a single iutemtpted blue 
streak. D.18 : P.io ; V.8 : A.18 ; C.19, 

Hah* Bengali itnd Assjiui. 


* nukH liie Hn nvi D.TO: RlS- iMo. a 

di«l.«l.y or™a„ua, Uw rsy. fa iaa.. ,rUw^™ 

+ From rifpiXa^jFw to imidimt#, or ahit» briiUwjlJy. 
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Spec* P* Qfitreogrfipfitte^^ ,1. M, t, 45* f, S> 

Back straight, sides marked wltli several blue streaks. D.12 : 
IM5 ; V\8; A.l6r C.19. 

Had. Assam. 

In the next two species the altitude of the body Is equal to a third 
of the length. 

Spec, P* J. M. t 46. f, 5. 

Pectorals and vcntmls long, one blue streak on cither side. 
D.19: P.8; V.5 (?) A,21 : 

Had. Assam, and probably Bengal. 

Spec. P* ^uttnhiSi t. 45. f. 4. 

Cyp. laubuca, Buch P. G, p, 260. 

A small green or blue spot over the base of each pectoral, 
and another at tlie base of the caudal, on either side. D.10: 
P.12 % V.7 I A.24 ; C,-- 

Had. Northern ptirts of Bengal, 

111 the following two, the first ray of each ventral is prolonged to half the 
length of the bo<ly. 

Spec. P* p^i/opfei-omuSr}^ t. 46. f. 4. /3 
Cyp. /oyuku^ft, Buch. ColL 
Cyp. (itpoTj ill. P. G. p. 259* 

Depth of body almost equal to half its length, much com* 
pressed, ventrals elongated, a narrow blue streak along the 
lateral line, D, 9: P-11, of 12 : V, 5 : A. 35 : C— 

Had. Bengal. 


• OuTpffOypo^q?, nmrked wiih purple wtrmkv; from uffTpuoi' 
f Prr»f 09 i the Greek lumc of ku unknovra fith. 

From Vtiio$ »leiiier, ptaromQ the fin of A fiih. 
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Sfiec. Ctfp. cffcAiwj, Bucli. t. 46. f. 6, ^ 

Cijp. kachkh id. Coil. 

Diaphinous, veiitrals elongHted. D,71 P.8 iV.Sx A.26. 
Hab» Sundorbuns, and anthem parts of Bengal.* 

Tlic following apecies have four cbri. In the two first the depth is 
equal to about a fourth of the entire length of the body. 


Spec, reticulatuet t 45. f. 1. /3 

Cyp, dangila, Bucli, F, G, p. S21. 

Reticulated purjde stripes on the sides, caudal almost entire. 
Dab : 1M2 : V J: AA7 l C.20. 

Hah. Rocky streams in Behar. 

F, elrmlus, L 46, f. 1, ^ 

Cyp, rerio, Bucii. P, G. p, 322. 

Dorsal round, four or five bright blue stripes on tJie sides. 
D.8 : IMO; V,7 : A,17: C.I8. 

Hab. Bengal, particularly the Sunderbuns. 

In the following three, the depth is equal to about a fifth of the entire 
length. They have each four cirri, and the anal is short. 

Spec. P. recurviroeirie^ t* 46. 

Cyp. Jogia. Buch. P. G. p. 326. 

A dark blue stripe extendt*d from the eyes to the caudal, 
apices of the Jaws recurx'ed. D.9 : PJ2 r \^8 : ^ ; c jg 

If AB. Bengal, from Calcutta to Pumea. 


* Thu li titir iinAil«st 


of Ihc group, being cmly about an fndi in leogUi. 
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Spec. P. macropteruji, t. f. 3 . 

Ctjp. Buell. I*. G. p. 327* 

Much com pressed^ diaphinous below the lateral line, cau¬ 
dal large, first ray of the other'fins extended to a lengthened 
filament. D .8 t P. 10 : V .7 : A .7 : C. 19 . 

Hah. Gumickpore district 

Spec^ P. thermophUus^ J, M.* t, 54. f. 19, 

Head very obliquely raised, green above, below silvery, 
thirty-one scales on the lateral line and seven rows across the 
body. D. 8 : P,9: V .8 : A .71 C. 20 . 

Har. Found by Dr. Cumberland in Hot Springs at Pooree. 
Temperature of the Springs 110 "' Far. 


IV^ Gex*^LFUCISCUS. 

Char. Dorsal and anal small, without spinous rays, head horizontal, 
mouth of moderate size, scales and opercida covered with a copious silvery 
pigment. 

Obs. The stomach is capacious as well as the intestine, which is short, 
seldom exceeding the length of the body* The anal is generally smaller 
than the dorsal, and the mouth directed slightly upward. Seldom with cirri. 


* I have here rE^'nrcd tb« liiltiaJi J. 3T. Tar 9p«dc9i ibil hftve not bororc been described^ or wibidi 
I Isave been Qia»l>k to to Bui:luiinin''i doKriptioni; but 1 keu resjioiuilik for nil new gpeciBi^ auim 
in thU pper, wbeiher mdi ialtiib be ntUclied to them or not* 1 may obserYe, however, that 1 hitvr 
l»et!D mon* nnxioua to identiry HuchnnaJi'e ipedui than to describe new ones* uid. to resen'c hit 
namos tiuui to substitute otben. 
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Sjiec. Cyp. tliimcontttg, Uiich* P, G. t. 15* f. 89. 

A dark stripe extends over each side of the head along the 
lateral line to the caudal; lower jaw pointed, and received into a 
notch in the upper. D.9 J IMS : V.9 : A.7 ; C* 19* 

Hx\b. Bengal, where it only attain.^ about two inches in 
length. 

Sjtec. L. lateral^, P* G* 328. 

C^p. anjmat Bucli* 

Two streaks on each side, jaws somewhat depressed, the 
lower jaw longer than the upper, pointed and received into a 
notch. D.91 P.13 ; V.9 % A,7 % C*19. 

Hab* Northern parts of Bengal. 

i 

Spec. I*, (iyefomtisj* J, JI* t 56. f. 4. 

C^p. elauga^ Btich. (?) P* G. 981* 

Two small cirri, forty scales along the lateral line, eleven 
oblique rowsibetween the base of the ventrals and the dorsum. 
D.9iP,l5i V,9t A*7s C. 19. 

Had. Bmmaputra in Assam. 

Spec. Cyp. roTOior^j, Buch. P* G* t* 9. f. 90* 

Three prehensile knobs on the lower jaw, caudal tipt with 
black, twenty-6ve scales along the lateral line and seven across 
the body, D,9 : P.IS j V.g: A.8; C.'^ 

Hab, Bengal and Assam. 


hvd'iccauhed* 
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Sjkv^ Ct/p, moiitt liuch. P, G. t 38» f. 93. 

A lead-colourcnl streak along the lateral Ime, scales smaj] 
and easily detached, depth etpial to a third of the length. 

I).9 :1MA; V,9: A 7 \ Cl9. 

Hab. Ganges and Bramaputru. 

*S)w. L, pt^l/ftdfluJUt J. M, 

A lead-coloured streak along the lateral line* depth equal 
to a fourth of the entire lengtli. D.S : P-16 : V.9 : A.6 t C.19- 
Hab. Ganges and Bramaputra. 

In others the anal contains as many and even more rays than the dorsal, 
but they are short; in these the moutli is horizontal. 

tSjMrr* Ct/p. apiafu^, Juquem. ^'oy dans I’lnde. t. 15, f. 3. 

Spec. L, hranchiatux^ J, M, t, 42, f, 5, 

Scapulary and branchial plates present a broad silvery' sur¬ 
face behind the opercula, forty-four scales along the lateral line, 
and ten in an oblique ro^v from the base of the ventrals to the 
dorsum, D,8 i P,14 i V-9 " A.10 t C.18. 

Had. Assam and the northern parts of Bengal.* 

,S^f. Ci/p. chedrot Bucb, Hardw, I hast. t. 87, f. 3. 

Scnpulary plates exposed, caudal extremity of the body re¬ 
curved. The fin rays arc, 0,10: P.14 : V.9 : A.11 : CIS, 
Hab. Northern parts of Bengal 


■ A viri^y' of this ipwici hu a row of bUtoh dou croning the mjii of \ht dorul. wbieh mih 
mch TenU«l tw nine 


X 
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Sf>cc, L,. margitredvs,* J* 

Snout rather prominent^ first suborbitar pbto exterids to 
the mouthy scales sinatb lower lobe of the caudal rather longer 
than the upper. D.9 : PJo \ V\a : A.a : C.I 9 . 

Had. Upper Assam* where it wm found hy Capt. Hanriay. 

Sj)fc. Ojp. worrtr, Buch, V. G. t. 31. f. 75. C/ta/a of the Assamese, 

Suborbitar plates extend to the comer of the mouth* scales 
large, loosely attached, and covered ivith a copious white pig¬ 
ment. D.IO [ P.T4t V.8 I A.12 r C.I9, 

Hab. Bmmaputra* 

p 

Spec. Cyp. cocsett Buch. P* G* t, 3. f. 77. 

Four cirri, suborbitar plates extend to the mouth, several in¬ 
complete bars descend partially across the sides, forty-t\vo scales 
along the lateral line, and eleven in an oblitjue row from the 
base of the ventrals to the dorsum, D,9 r P.13 ; r A.IO: C.19, 
IIab. Northern rivers of Bengal, where it attains a span in 
length. 

S/Kc. eihi^ulalusj J, JI. t .57. f, 4. 

Perii. elwguhiujt, id. J. A, S. vol. vii. t. 56. f. 4. 

No cirri, head higli and compressed, snout blunt, forty-six 
scales on the lateral line, and eleven In an obliqxie row from the 
base of the ventrals to the dorsum, D.9 r P,l3: V.9 : A.IO : C.T9, 
^ Hau. Mountain streams at Simla. Dr, Macleod’s Coll 

MnpynpwSnc. reKmUin, iwri. The of ihU ,p«ie» would lUTori «liuni.nt 

for the muufulare of mock jwrl. Thm ii. vuiM, of ihS, opeetn with nioc n.y, io ihe Tenml, 
and eight iR ihr util flci. 
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Gen*-^OPSAR1US* j. m . 

Char, Moutli widely dieft, body slender* uiui iisiioliy marked with 
transverse green strciiks or spots* dorsal small without spines* and placed 

l>chind the middle* anal long* lower margin of the Ixxly more arched than 
the upper. 

Obs. Intestine very short, and extends almost straight from the stomach 
to the vent. 

The first three are silver}^ white* without l>ara or spots, and have the 
dorsal opposite to the commencement of the anal and the lower lobe of the 
caudal longer than the upper* 

iS/iec, O* p/tol4ce/}/mlu^, M, t* 4-7* f* 2. 

C^p. ffora, Buch* P* G* p. 263, 

Pectorals long, ventrals small, scales extended on the cromi 
over the situation of the eyes, deuUil hook very prominent. D.9 1 
P*13; V.8: jV*17* 

Hab. Assam and Bengal. 

Cyp. hac€diu, Buch. P, G* t, 8* f. 76. 

Depth e<]ual to a third of the lengtli of the body, two lateral 
lines on each side. D.9 : P*12: V.9 ; A;i6 i C.I 9 . 

Hab. All parts of India, 

Spec. O. hucerwt, J. M. t 47* f, S. 

Depth equal to a fourtli of the length. Ventrals very 
small. D.9: P.13 : V.9 *■ AJ4 : C*18. 

Hab* Bengal and Assam. 


Froai oi^o/itoi'* pf^ituiut, a imalJ fiib. 
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Spec. O. fi/6u/u^, J, t. 48, f, 10- /3 
Ct/p. p/iulo, Budi. 1\ G. p, 26s. 

Nape extends to the eyes, head short, lower lobe of the 
caudal somewhat longer than the upper. D.9 i IMl: V.8: 
A.eOr C.18. 

Hab. North-western parts of Bengal. 


The following two have a portion of the dorsal in front of the anal, and 
the depth equal to about a third of tJie length* 


Spec. O. cirratug, t. 56. f. 5, 3 

Cyp. gfmlra, Buch. P, G. p* 271* 

Four cirri, branchial plates exposed behind the opercula, 
lower lobe of the caudal longer than the upper, D.9 :P,13 : 
V.9:A.10i C20. 

Hab. Kosi river. 


S/)ee. O.Jhgctafttg, t 48, f. 9. /3 

Cyp* 5or»«, Buch. P. G. p, 268. 

A longitudinal yellow streak, and about nine incomplete 
green cross bars on each side* D.9: P.IS: V.g: A.lSj C,19. 
Had* Ganges, Braniaputra, and Jumna. 


In the following three, the depth Is equal to about a fourth ©f the length ; 
the dorsal is placed opposite to the mteri-al between the ventral s and anal: 
the branchial plates exposed and broad. 


IXDIAX CVPRLVIDyE. 09. 

Sjjec. O, maettimm, t. 47. t 

C^P- fiieOt P. G, p, 1276. 

A jwx of tlie lower jaw without a tooth but sharp, and rec-eiv. 
«1 into a notfh in the upper jaw ; two rows of oblong transverse 
spots, D.9:P.14! V.8:A.15:C4 
Hab. Ganges and Brutnaputm. 


Spec, O. hrachlaih, J. M, t. 48. f, 6. 

Head short, peeforals removed backw.wda by the breadth of 

t le braiieliial plates, sides marked with two rows of oblong trans- 

venc spots. D.() r IM4 ; V.J): A.ia r Qjo 

* T 

Hab. Assam.* 

Spec, Cpp. /jcm/e/kh, Btiuh. Jour. Mys. Ill t. 32, 

Ten ineomplete bats on each side, hvo eirrl, nine ravs in 
file dorsal and eleven in the anal. D.J): P.is ; \r.9 ; ^.n . c.ij,. 
Hab. Assam and other parts of India. 


to oni:h-ftl^ 


Sj/ec, O. ^raci/tjt, t 47. f, 1, 

Cffp. Bucit. Hardw. Illdst. t. 5. f 3, 

Head long, mouth cleft beyond the eyes, dorsal opposite to 
the space between the ventrals tmd anal, sides spotted. 1 ) rn • 

JM.^: A.ia:Cl8. 

IIab. Ganges and Bramaputra. 

‘ I am aol aUTt^ «« to the Mcrmvy of aepanniug ihii fmtn (he Jut. 


Y 






J! 
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Sj>ec. O* megifts/omii*, t. 48, f* 5* /3 

Cffp. hofa, Bucb. P. G. p, 374- 

* 1 
Head small, mouth cleft beyond the eyes, several transverse 

green bands on the sides, D.IO; P.HJ: \\9 t A.ll; C.19- 

ITab. Bramaputra. 


Spec. O. ieoc/ieilust t. 56. f. 1./3 

Ct/p. tagra, Bueb. P. G, p. 269. 

Jaws of equal length, sides silvery^ marked with ten minute 
transverse spots. D.9: P.13: V.9: A.14 { C.16. 

Hab, Ganges. 


Spec. O. misocltcilu^f t. 48. f. 8. ^3 

Cy/>. harih, Bucli. P. G. p. 267. 

Cf/p. chedriot id. L c. 

Upper jaw more prominent than the lower, mouth rather 
small, incomplete bars on the sides. D.8 1 P.I4 : V.8; A.13. 


Spec. O. laiipmmfue^ J. JL t, 48, f. 7, 

Balhunderi of the Assamese. 

Sides marked nith transverse green bars, dorsal opposite to 
tlie ventrals, and contains nine rays ividedy separated from 
each other, the first preceded by a short isolated ray.* 

Hab. Upper Assam. 


■ Purthet ialbrtMtion U required n^gaitlin^ this ipedcs; having ioti thx onJj ajindracn 1 hut 
I am uoaUi? ta add Its ipcdflc dLtractvra more fully. 
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S<;B.FASf._AP.\I,OPTERlX,E^. sr. 

cylindric bodiel TZt hel’r’J'th <^Iongated 

nat neads, as Ihe Loaches and P^ri/;^ ti 

spinous mys in any of the fins ti, ■ . ■ ^ witliout 

I- GBN-.-PLATYCARA,t J. M. 

»'><1 opaque, pectoral, large, and 

exceeding the length of 

streams. ^ ^ ^ elerated mquntain 


<SfiCC. t. 49, f, 1 _ 

Ji»li/ora mamlata. Gray. Hardvr. Illn,t. t 88 f. S 
Hab. Boutaji mmzntoijis. Grift: Co?I. 


.^see. BalitoraBru^i, Gray. t. Ifi. f.Hardw. Illnst. t. 88. f. £ 
Fins Karred with dark streaks, body spotted.f 


• Elya., A.r»A.e ^ ^ 

t Fof etysnologj^ Me pege l?4o, 

J Tln..p™„. I teUev, „ p^at depoad..MsOy oa a «,a„ la ^ 
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Sf)et. P, nasuia^ J, JL t. 57* f. 3- J. A. S. voL vii* t, 55* f. 3* 

ilepre^^slan on the,snout t>et^vcen theey(?s, thirty-four 
scal(^ Idteriil iinc. and eight zn an oblique row from the 

base of the ventrals to the dorsum. DJO j P.16 1 V.9 : A.6; C.15, 

Had. Kasyah mountains. Griff. Coll. 

II. Gen—I’SILO llHVXCHUS* J. M. 

Ciiab. Muxzlc dongatcMl ajid flattened^ eyes placed on the edges of the 
head, nfiouth small and suctorial without cirri, oi>ercula small, euiidol bifid, 
dorsal opposite to the ventral.s. 

Sfiic. P. attca/io t. 50. f 1. (i 

Cy/>. sttcftfio^ Buch. P. G. p. 347. 

Eyes placed far hack near the branchial aperture. 1>.9 
1M3: V.9f A.7: C.19. 

Hau. North-eastern parts of Bengal. 

S/>cc, P. ratiegafus, 50. f. 2. /i 

Cy/A hiilitora^ Buch. P. G. p. 348. 

Diaphinoiis, silvery below, above sjKjttG<l, one mw of doiid- 
like spots on the back, and anotlier on each side. D.IO: P*12 • 

\ .9: A.7: CIS. 

Hajq. North-eastern parts of Bengal. 

ITT. Gen—P.ECILIA, J. M. 

Char. Tlcjid flat, tninute teeth inserted along the edges of the jaws, 
caudal entire; from four to six rays in the branchial membrane. 


’ For elynjology, k« pa^ 248; 
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Obs. I'liis genus includes the Pa'ciliapropria, Schn. Lehias, Cuv. Ftmdulus 
Lseep, Lescur* Vyprlnodonj J^acep. They are here reduce<l to fiiib- 

genern; and the following Indian sub-genus is added to the group*. 

StB-CiEN—APLOCHElLUS,t M. 

Char. Intermaxillaries fixed, apices of tJie jaws broad, flat, and directed 
upwards; five mys in the branchial membrane; fins transparent, 

Obs. a short dorsni is placed opposite to the lost ray of a long anal, 
the veiitrals are very small; the intestine and stomach form together a 
small tube scarcely longer tiian the body. 

Spec. A, chr^}tosiigmu«t\ J, IM. t. 42. f. 2, 

A bright golddike spot on the occiput, another in front of 
the dorsal; about twenty^ight scales on the laterai line, and nine 
rows between the ventnda and dorsum; a single uiiiforin row of 
straight teeth. D.7 : P.13 j \\—: A.17: C.ia. 

Hab. Sunderbuns and ponds about Calcutta. Scarcely an 
Inch in length. 

Spec, mdQstigmftJt,§ .T. M, t. 42. f. 3. 

A black spot at the base of the dorsal, ventral* verv mi¬ 
nute, teeth sbghtly hooked and crowded at the sides of the 
mouth. D.7: P,10 I V.— 7 A.22 : C.I8. 

Hab. Tanks in Calcutta, and being scarcely an inch in 
length, is the smallest Indian species of the family, 

• In Ihc Rf!;po AaioiMl, we have in ihb of iLe fazoily Almost oi many gvn^ra. lu ipccjei, while 
the whole of the important groups compojing the Pceonaminte and Sarcoitorinct are dewrihed u 
tah^geaera. 

f AirXoc Mfm/tfe or j/njA? and xiAoc tAa Up. + Etym. gold, and j/rjww a mark. 

I Krom mdeu hlach, and aff^jnii a spot. 
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Spec. iJjfcuf lutnc/tajr, Bucli* P. G. L 3. f. 69, 

A black sjkR on the dorsab opercula covered mtli scales, 
D,6t PJ6; \\6t A.U: C.W. 

IIaii, Suriderbutis in Borigal, udiere it attains tu'o inches in 
length* 

Tlierp » stiU a fourth species. L 55. f. 4. which I derive from Buehanaifs 
colleetion of drawitiga, but cannot find it referral to in tlie Gangetie Fishes. 

we must therefore postpone naming it until ive see the papers of the lute 
Doctor, or tire species itself. 


IV. Ge.v—COBITIS. Lix. 

Cii.nr. Head mid body cloiisated, little compressed, and no where depres¬ 
sed ; the dorsid and ventral margins arc little arched, and in some, almost 
straight; the snout is long and directed obliquely downwards, and proiects 

slightly in front of a soft mouth, which is surrounderl with short muscular 
cim; three rays in the branchial memhnuic. 


Obs. I sub-divide them into two sub-genem according to their general 
structure and the form of the caudal fin.* 


• Sm« a.a,„k. were i, . 
of Iho laswlio. I have t«n f,v«,™t „i,h ^ 

^1 FUh«, rn wind. I d .0 spiaed aw froa. rhs Lionel 

•nd. „ CSS. wa&to, L 51. t I. Cai. i. 53. C ), ■ i„d h.r .. 

•pwioi u Cot. rfnr*. Bad.. K O. t. 30.195. and Cot rrawHoorra, t 51 c 5 . vT 'T' " 

-ho dt™, „r..fopu„g M,. „„y.. rroa, avro. ,3... W„ald 1 * 

Wdojwft whid. diOl., oals (a * *'»“• 
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a Suw^Gen.—COBITIS PnoPitiA. 

ChaB- Cniidul entire, large, and omanietited as well «s the dorsal 
with bars or spots; prevailing colour of the body various slmdcs of brouTi, 
disjHisecl ill more or less dense nebula?, 

Obs. Air vessel small, oval, bony, and placed over the pharynx. The 
stomach is small and a little eur^'ed so as to bring its lower orifice in front 
of the organ wdien empty; in this state the intestine extends straight 
to the vent* but when the stomach is distend^ the intestine forms a few 
short scqientine turns. The first five api^ imve double suborbitar spines 
on either side, except otherwise stated. 

Spec. C. t, 51. f^ 1. 

C. Buch, P, G, 351* 

Orbits raised above the frontiils, pupils small and vertical, 
pectorrds and ventrals round, branchial membrane, large and 
attacheil liehind to the base of the pectorals, D.l I: r,10 i V.7 1 
A.7 : C.!6. 

IIaij. Assam, and the northern parts of Bengal. 

SpeC‘ a* cucKttt, Buell, t- 51. f- 2.^ 

Clouded with black along the lateral line, all the fins but 

the anal rounded. D- 9 i P;9 * V.6 ■* A,7 : €-15. 

Hab, Northern parts of Bengal. 

Spee. C. gunien, Buch. t. 51. f, 3*^ 

Two nebulous stripes on the sides, the lateral line copper 

colour. D,8 : P.8 : V.7; A.7 t C.17. 

IIab. Bengal and Assam- 
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Spec. C* bimKeromtii^ t. 51. f. 4.^5 
C. botia, Bticlh 

A single spine under each eye, body greenish above, below 
silvcty, with a red tij>ge on the irns, DJ 4i V. 13: V.8: A. 8: C.15. 
Hab. North-eastem parts of Bengal. 

Spec, C. chHamouieOf t- 51. L 5./3 
C, panffia^ Buch. 

Very long and low’, of cinnamon colour; dor^ opposite to 
the inter\'al between the ventrals and and. D,7: P.IO : V.6 : 
A.7; CAS. 

Had. North-eastern parts of Bengal. 


The remaining species are without suborbitar spines, and the dorsal is 
phiced over the ventrals. Tliey have each six cirri, yid bars on the caudal 
and dorsal, which last is placed over the ventrals. 

Spec. C, ocef/afftt t* 51. f. 6. 

C, Ifilfuria^ Biich, P, G, Coll. 

A small eye Jike spot at tlie upper base of the caudal, and 
another at the hinder base of the dorsal; silvery', with clouded 
streaks. D.14 : P.14: V.ft i A.7: C.l^. 

FIab. Brainaputra. 

Spec. C ffibhosa. t. 52. f. 7. ^ 

C. furio. Buch. P. G. Coll 

Back abruptly arched, a small ocellated spot on either side 
at the base of a square caudal. D,8 : P.lS ; V.S: A,7: C 19 

Hab. Bramaputra. 
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*S/>err, C jHtmiaccaf J, M. t, 52. f. I. 

Body long, crossed by about twenty lialf bars, with an 
occUated spot at the base of tlie caudal on either side. DJT: 
1M3 ; V,9 : A.6 i C.20. 

Hab. Assam. 

Spec. C MOHOcera, J* t. 52, f. 2. 

Body without clouded or other marks* but the caudal and 
dorsal are ornamented with cross Ixirs; a short blunt spine on 
the snouL D,1S : IM2 : V.8 : AM : C.IS. 

Hah. Assam, 

Spec, C. cMorosomat -L M. t. 52. f, 3. 

Light green, clouded with a darker green, caudal and dorsal 
marked with spots in transvere rows. D.ll i P,12: V.8 j C.J8. 

Hab. Upper Assam. 

The two remaining species have each only four cirri, 

Sjtec. C guftatff, J. M* t. 52. f. 5. 6. 

Colour light green, with dark blotches, eight rays in tire 
dorsal. 

Hah. Upper Assam. 

Spec. C phojcoc/teifa^* d, M. t. 52* f. 4. 

Brown, caudal alone with bars, head much compressed, and 
raised obliquely as in the Perilamps. 13*8: F.8 r i A.d ; 
C. 16 , 

IIab* IMishmee mountains* Griff. ColL 


^oiEo^^itXoc, that Las pointed llpo* 


A a 
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k SuiUJen.—SCHTSTURA * J, M, 

Chae. Caudal bilobate, dorsat and veiitmls opjK)site» anal short; with or 
without suborbitar spines; sides ornamented with fasciatod bars^ mostly green^ 

Obs. The intestine is somewhat* longer than that of the true Loaches 
f Cofuth propria), being usually reflected once upon the stomach. 

The following species have each six cirri* and two suborbitar spines 
on either side, except wdien stated to the eontniT)% Tim three first have 
a membranous natatory bladder placed in the abdomen, as in Pajornmimr, 
but its cells are separated by a longitudinal septum instead of a transverse 
stricture. Their form is arclicd and high as in ordinary Cyprins. 

Spec^ C dario, Buch. P* G, t. gp, f. 95 , 

Seven transverse bars bifurcating and becoming faint 
below; three or four interrupted bars on the caudal. D.H : 
PdSr V* 8 ; A.Sr 

Hab. Ganges and Bramaputra. 

Spec, C geia, Bucli. P, G. t 11 * f. 

Seven transverse bars on the sides, one ciossing the 
eyes, and one or two interrupted bars on the caudal.-f D*13: 
r.l3: V.8; A.aTC.19. 

Hah. Bengal and Assam. 

• £tym* SxtciTocipliJoriepsTiccd.aadowpa 
t 1 . .light diire™« in the f„™ .„,1 ^ 
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Spec. Jlotiff gnttfdis, Gmy, Hariltv. IlluJt, t, 94. f. 3. 

Body olive-brown, willi irregtilor )"ellow spots and streaks; 
eight cirri ? 

Had. Said to have been found in the mountains of Kuma* 

on ; its description T believe is yet a desideratum; and as the 

only spotted species known, it might be namefi S, rtmcutaUi. 

% 

Ttie fins of the remaining species arc without bars, spots, or other onui- 
ments; tiie air vessel is bilobate, and placed over the pharynx, and the body is 
long and cylindric as in the true I^oaclies. 

Spec. C. ^aigara, Bncli, 53. f. 3 . ^ 

Clouded with brown above, below silvery. D,7 ; P.7 : Vj ; 
C.17. 

Had. Northern frontier of Bengal, 

Sf>ec. S. flrcw/ear/'fl', J. 

Trenchant bony ridge betxveen the eyes, clouded streaks on 
the sides. D.8; P.9 : A.7 *. C.—? 

Hah. Assam. 

Spec. S, moHfanat J. M. t, 57. f. 1. J- A, S. vol. vii. t> 55. f. 1. 

Twelve zones encircling the body, with a black bar at the 
insertion of tlie caudal, and a single suborbitar spine on each 
side. D.8J IMO: V.S t A.G: CA8. 

Hail Mountains at Simla. Dr. Macleod's CoIL 


• Thij Bpeci«9 com^poiida in form with thp pruofding ao cl**ely ihal t hmife not flfumi It. And 
M r \mvt not found Buchaiuut's sjwctw, I iiis|i€ct iliey we the wmoi though he hig not noticed it^ 
p^vuliadly of the lipad. 
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Tl.e foUo„.i.,g speoies are .uborbitar spines, and bavc six cirri, 

except when the contrary is mentioned. 

Sf)ec. C. j^caturr;g^i/ifi,* Bnch- t. . 53 . f, G. /3 

VentraU round, irregular cros., bats on the sides, intem.pt- 
ed at the lateral line. 

S. myujica, J. M. t. 53. f, 5 

Ten regular brown zones encircling the body. D 11- P ii. 
V.7!A.7tC.I7. ■ ■ ■ • • 

Hviu. xVssani. 

Spet. S. puttcfttiff, t. 5S, f. 4. 

C concft, Buch. P. G. Coll. 

npt^pr.v.rre" oL''" 

Hab. Nortii-easteni parts of Bengal. 

f'ttrim. D.lOf IMi, V,9 ; A.7 ; C.19. 

Hab. Assam. 

S. xomta, J. M. t. 53. f. i. - 

Eleven dark green bars croas t),e bosly. with light green 
zones between them. D.ii j p.ij . y g. g, ^ 

Ha\B, Assam. 

Spec. C. mcma, Buch. t. 53. f 3 |3 

_^''^ortheni parts of Bengal. 

• This ^.1 1, Ml refcrm) lo ta Uie Oinnllc Pi,lia .h„.. ] e -- 
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Spec. S. rupecnia, J. M. 151. L 3. J. j\. S. vol, vil t. 55. t S. 

About fourteen bars across the body, and three on the cau¬ 
dal ; pectorals and ventrals round, D,8 : P,10 : VM *. A.7: CJ6. 

Hab, Mountain streams at Simla, Dr, Macleod’s Coll. 

rarief. Thirteen rings round the body, D,9; P.12 : V.S : AM t 
C.17, 

Hab, Stagnant pools in Upper Assam. 

The more prominent elmracters only of each group and species being 
brought forward in the above classidcation, it is necessary in another part of 
the paper to enter more fully into particulars regarding the different species; 
but the want of any museums or collections of fishes, public or private, in 
India, and the difficulty of preserving them in such a climate, are obstacles 
that have rendere<l the undertaking Jess complete than it ought to be. We 
may however hope, from the zeal evinced in different parts of India in favour 
of this untrodden branch of Natural History, that the subject will not be 
allowed to rest, until we have a perfect knowledge of all our fresh-water fishes, 
as w^ell as of the particular family here but superficially noticed. 
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DESCRIPTION OF PLATES. 


PLATE LIV^ 

tig, 1. Upper side of the right ratnus of tlie lower jaw of C^prinus ncmiplotus^ 
J. M. Fig, 2t the saitie of Cyprinus Boeii, Fig. 3, the 

same of Cyp. haia, Buch. a, the point of union with its fellow at the 
symphysis; A, the articukting surface behind. Figs. 4, 5, ao, and 21, 
repre^nt the lower side of the left mtnus of the lower jaw in the 
Cirrhins; bt the articulating surface behind, pnd a, the point of 
approximation with its fellow in front, where instead of a symphysis 
the two bones are attached by ligaments. Fig. e, the lower jaw of 
the Barbels, c. side view of the left limb of Barbua hextutichuJi, n, 
under side of the same; ff, symphysis. A, articukting surface behind. 

Fig. 7* Side view of the scull of spined Loaches; a, suborbltar spine erect; 
A, in its situation when concealed in the sinus, n, spine twice its 
natural size; c, its natural size. 

Figs. 8, 9, 10, and 11. General form and disposition of the stomach and 
intestines in P-rowow/W. Figs. 12,13,14, and 15, general form and 
disposition of the stomach and intestines in a, being the 

entrance to the stomach from the mouth, and A, the vent. Fig g 
stomach and intestines of the Cirrhins. Fig. 9, stomach and in! 
testine of the Barbels. Fig. 10, stomach and intestines of the 
Gudgeons. Fjg. 11, stomach and intestines of tlm Gonorhynchs, 
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Fig. 1^. Stomach and intestine of the Systoms; fig. 13j of the Perilamps; 

dg. 14, of the Leuciscs; and fig. 15, of the Opsarions. In this last 
genus the alimentary' canal is merely divided into stomach and cloaca. 

Fig. 16. Stomach and intestine of Plati/cara macutaiai fig. 17, stomach and 
intestine in the genus propria : fig. 18, the same in Sckktfira. 

Fig* 19, Perilat>iptii ihermophil«ff, J. M. The caudal fin hi the only two 
specimens I received is imperfect. 

PLATE XXXV'IL 

Fig. 1. CafaJsiomus dyoclteiliig, J. 51. Gorea/t of the Assamese; about one^ 
fifth of the natural size. 

Fig. 3. CtfprinHJt gemipiofus, J. M. Seniuree of the Assamese ; with a figure of 
the head, natural suse. 

PLATE XXXVIII. 

Fig. I, C^p. mrigala, Buch. One-fifth the natural size, from a living specimen 
in Assam. This is one of the species figured by Buchanan, Phc. Gang, 
t. 6, 79, but there is such a want of character in the figure alludetl 
to that I am induced to submit another, the accuracy of which may 
be put to the test in any of our fish markets in Bengal. 

i-^ig. 2/3. Cpp. cTirsa, Buch. This figure is taken from Buchanan's Collection. 

Fig. 3. Cyp. enrsist Buch. Drawn half size from a dried specimen. I after¬ 
wards found a far better figure of this species m Buchantm's 
collection. It is very nearly allied to Cyp* earsaj fig. 2;—^both are 
distinguished by their small scales and the fiesh being full of small 
bones. Fig. 4 is the air vessel, the anterior cell of which is double. 
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PLATE XXXIX. 

Fig, 1. OretHHJf guftitfust J* M. Drawn the natural size of a specimen 
brought down from Boutan by Mr. Griffith. It belongs to the new 
sub-genus of Mountain Barbels; but the minute serrations on the 
hinder margin of the first ray of the dorsal fin are not shown in the 
figure, and the cross lines on the lower parts of the body are not 
natural, liaving been occasioned by keeping in spirits^ 

Fig, 2, Barbu-t hexa^tSebuSj J* M. An important species, inhabiting most of 
the large rivers in the north-eastern parts of Bengal. Its colours 
are probably subject to variation; but during the cold season all 1 
met with in Assam were as represented in the drawing, which is 
about one-fifth of the natural size of the fish. 

Fig, 3, Barbu4t drlieioius, J, M, Half the natural size. 

Fig. 4. Barbtu *pihpbi/ui, J. il. Hslf size from a specimen in spirits, 
found by Mr. Hodgson, and presented by him to the Asiatic Society; 
it is probably the Cyp. e/mgimh of Bueb. The two long filaments in 
the anal are only, 1 suspect, an individual peculiarity. 


PLATE XL. 

Fig. 1. Goi»b hieolor, ,1. M, Natural size. 

Fig. a. Goi/o aai™™,, J. M. Natural size ;-both arc Bai,go»^ of the natives. 

Fig. 3. d/p. carckim, Buch. Half size; it is very nearly allied to Fin a 
PL 38. ' 
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Fig. 4. Gr^itiuft progtt^iu^t Iliiljf iissc. A rfiaracteristitj but iiot well exe¬ 
cuted figure of a species said to be poisonous; it is very cominon in 
tile rapids of the Bnunaputra, where it is called Adoee by the natives 
of the neigiibouring parts of Assam, to whom it is well known. 

PLATE XLI 

Fig. 1. Cirrhinm macronotnJi, J. M. This is a large species, nearly allied to Ct/p. 

tiftntlina, Bucii. P* G. t. 8. f. 84, and very common during the cold 
season in sandy streams in Assam, where it attains a great size and 
weight. It is a species that might bo extensively propagated in ponds 
in all parts of India, and together witli other iierbivorous Cyprins 
might be rendered much more abundant by merely destroying the 
Stlunda; and Pikes, with which aU the waters in the interior abound. 

Fig- S, Cyp. rolntfi, Buch. of the natives; no less celebrated in India 

than the Carp in Europe, It is the fish described by Budianan. 
though not the one he has figured as the Rnee, the principal differ¬ 
ence being in the form of the mouth. The various slight modifica¬ 
tions of form under which the Ruee appears, prove the extent to 
which this species must have, at one period, been propagated in 
India. It is one of the largest and most abundant fishes in all parts 

of the country. 


Fig. 8- Barhu.^ J, ST. Bokar of the Assamese; a large spectes 

ver>' common. It b generally dark brownish on the back, bluish 
below, and on the opercula, and the scales and opercula are illu¬ 
minated wdth yellow, 
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PLATE XLIL 

Fig. 1*^3 Ctfp, pangit^m. Puclu Fig. 2. Api^heilm chrysoiHgmm, J, M. 
Fig. 3. Aplocheilm fneluftigmm^ J. M. Fig, 4, /3 C^p. pauMo, Bach, 
Fig. 5, Leuctjscus hrac/tifitus, J. M. Fig, 6, Cyp. Ji>aiiujt, Buch. 

PLATE XLIII.—Gonorhykchus. 

Fig, K Gonorhync/tm goifioidejft J. M, Fig. 2. /3 Cy/i,Buck. Fig. 3. f3 
Gott. Jimlfriftliiitf X M, Figs, 4, 5. Goh. rupeeuiui^ Pig, 6. ^ Go». 
goAamat Buck. Fig, 7. Gan. macrosomu^t J, JL 

PLATE XIvIV.^SYSTOMrs, 

Fig. 1. pproplerif^. J. M. Fig. 2. /3 -S^^, leptasomtu, J, M, Fig, 3, 

S^st. teirarnpugits, J, ]M. Fig. 4, ^ Ct^p. ge/ius. Buck, Fig, 5, Si/jtf. 
imm/tatti/iftijs, .L M. Fig, 6. /3 Cpp. caniua. Buck. Fig. 7, fi. 
bosus, X M. Fig. 8, (1 Cpp^ conchoiims. Buck. Fig, 9, /3 S^^t. maht- 
copferaa, J, 31. 


PLATE XLV.—PfiniLAMrus, 

Fig. 1. /3 Penl4impus reiicttfatna.J. M. Fig. 2. C^/>. decaH&f Buck, Fig. 3. 

Perif. os/reCjg-rapbKa, J. 31. Fig, 4. j3 Peril, gnifafas, J, 31. 

PT'ATE XLV'L—Pekii.ampi's. 

Fig, L (i^Peri/mnput airifitua, J. 31, Fig, 2. /3 Peril. recurviroatrU, J, 31, 
Fig. 3, /3 Cyp. autiha, Buck. Fig, 4. Peril, jnihplerua, J, 3i. Fig, 5, 
Peril, peraeua, J, 31, Fig. 6, ^ Peril, macroptcrna, J. 31. 
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PLATJS XLVII*—OpsAKirs* 

Fig. 1. O^mrhiji gracriisj J* M. Fig. 2. jiAoHa^p/tahs, J. M. 2ff, air 
vessel of this species reversed. Fig. 3, O/ju, lettcerus, J. M* Fig. 4. 
Ops* maftilosusj J. M. 

PLATE Xl.VriL—OpsARitis. 

Fig. 6. Oj>s(triHs brachialts, J. M. Fig. 7. Ops. latipinnatust J* M* with its 
air vessel. Fig. 8. j3 Ops* amsocbeilus^ J. M. Fig. 9. ^ Ops.Jascin/HSt 
J. IM. Fig. 10. /3 O/w. afMuSt J. Fig. 5. fi Ops* megttst(mtfSf 
J* M. 


PLATE XLIX.— Platvcaka, 

Fig, 1. SaiHora hrvcet^ Gray^ Fig. 2. Pla/ycar/t mactflatny .T, M. Both tliese 
figures are taken from Hardwicke's IHustriitions^ in consequence of 
the important light their singular forms caest upon the affinities of 
the whole family. 

PLATE L.— PsiLOEHVNCHUS. 

Fig, 1. ^ Pstlot-k^tickus sucftiio, J. M. The figure of this remarkahle species 
is from Buchanan's collection. 

Fig. 2* /3 Psilorht^Ncftus rnriegttftis* J. 5L Also from Buchanan's coUeetion. 
I have never met with either of these species,* 


* Since this HJid other reaiarka on the same lubjeet (page 2-18) weiie wriltaij 1 have been 
fjivouivd with a small coll«liDD of Bahes fitun Capt^ lloniuiy uf Upper Asmui.. in which I find 
one specimen of PnV. rarifpafitSj a doKription of which will appear in a tubsefiLk nl par* of this paper. 
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PLATE LT.^Cobitis, 

Fig. 1. 0 CMiJt ocuhtiti X M. Fig. S. /3 Coft. cticiirfh Bucb. Fig. 3. ^ Cob. 
gufUea, Buch. Fig. 4. fi Cob. bimuctonaiftt J* M- Fig, 5. Coh^ 
cinmmotnea, X M. Fig, 6,13 Cob. oceffata, X M. All these figures 
are from Buchanan’s collection of unpublished drawings; the firsts 
thirdi fo\irth, and sixth species are in tny collection also, but as 
Buchanan's figures are better th^i mine, I give them the preference. 

PLATE LII.—CoBiTis. 

Fig. L Cof»lis jwirauareff, J» 51. Fig, 2, CoIk 1. 51. Fig, 3, Cob^ 

c/throjtotmt^ J. 51. Fig, 4. Cob- plioxochetbif J. 51. Fig. 5. Cob. 
ffttttata, J, 51. fig, 6. bead of the same magnified, showing the cirri 
to be four, on which its specific character rests. Fig. 7. /3 Cob. gth- 
/muw.y, X 51. 

PLATE LIIT.—SciriSTUBA. 

Fig. 1. ScAktura zoHnfit, J, 51, Fig, 2. J3 Cob. berlgara. Buch. Fig, 3. ^ Cob. 
snvoiia, Buch. Fig. 4. ^3 Sebist pmidatat Fig. 5. Scbkt. 

J. 51 . Fig. 6. /3 Cobitk scaiunffina, Buch, 

PLATE LV. 

Fig, L Gobio ricHorb^nchus, J. 51. Fig. 2. Bar?fvs mfierocephijtHJf, X 51, Fig, 3. 
Gob. /imuopbiluft J* M- Fig. 4, is a species of the curious genus 
.^plocbei/us figured in Buchanan’s collection, but not named on tlie 
drawing, or alluded to in the Gangetic Fishes; nor has the spedes 
itself been met with by me.’ It differs apparently from the two I 
liave described, in the greater depth of the body, as well as in other 
characters, wbicli, however, it \vould be unsafe to derive from the 
figure alone. Fig, 3, Gobio Iksorbifnchus, J. 51. 
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plate LVL 

Pig. l./J Op^riu» hocMus, J. M, Fig. *. ja v».rgarode». J. M. 

Fig. 3. Bnrhm progein^u^, J. M. Fig. 4. LeutitcHt dystomut, J. M. 
natural siae. Fig, 5, (3 Opgariut drrabis, J. M. 

PI.ATE LVII. 

Fig. 1. Schi^ra n,o«iana. .1. M. Fig S. *, j jj 

Fig 3. 3 «. SchUtHra rupecnia. J. M. Pig 4. Leuei«:«» dwgulaiu,, 

•r. M. Fig 5. cieify»oidej, J. M. Fig 6. Oreiai,* mnr«. 

j. JSfn 


PLATE LVIIL 

Fig 1. Cyprmm mrigala. Bucti., or that variety called Reaah by the Ben- 
^ese. Fig S. (3 Cyp. bangon, Buell. Fig S. ji Cyprinu, ckala, 
Buch. Fig, 4. the air vessel as it occiiH in tiie smaller species of 
Schistnrtc. Fig* 5, «s it occurs m CgMH^ propthy J. M. 

The remaining plates, chiefly representing the structure of the scales of 
Mciirly allied species, will be afterwards described. 
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ACCOUNT OF SPECIES. 


' CiftnniNTS machokotuSj X M. 
t. 41, f. L 

This 15 a laj^ge wholesome fish, much resembling the European Carp, but 
without the dorsal spine of that species. It is very nearly allied to Bucluman’s 
Cyp. ttanditiftf but has three rays leas in the dorsal fin, and other slight pecti* 
liaritics, which may however be mere variations arising from artificial pro* 
pagation, or other causes. 

The length of tlie head to that of the body, exclusive of the liead and 
caudal fin, is as one to four, and the greatest depth is equal to one-third of the 
length. The dorsal fin commences at the most prominent part of the back, 
at a distance from the head equal to about a third lengtli of the body, and 
extends to within half such distance from the caudal. 

The ventrals are p!aced in the middle of the body, somewhat behind the 
eommencement of the dorsal and the anal, on the posterior third of the spaee 
between the ventrals and the insertion of the caudal. The base of the dorsal 
fin is equal to nearly twice the length of the liea<l; the first of its rays is 
scarcely half the length of the second, but all the rays are comparatively short 
and the membrane of the fin thick and strong. The fin rays are. 

D.23 t F.lfi: V. 9 : Aj: C. 19 . 

There arc forty-one scales along the lateral line, and thirteen in an obUque 
row from the base of the ventrals to the back. The head is larger in evert- 
respect than that of C. ra/Ao™, Buch., but shorter and blunter, as well as more 
bulky, than that of C. rMl«. Bueh. The posterior margin of the operculum is 
the segment of a circle whose centre is situated on the lower and posterior 
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c*omer of the orbit; the mouth is similar to that of C. roAiVtf, except that it is a 
little smaller, and the two bony limbs of the lower jaw stronger, and their 
transverse apophyses more massive. See t. 5*1, f. 5. 

Buchanan observed that a variety of Cy/x nandina occurs with twenty-three 
rays in the dorsal instead of twenty-six. The variety alluded to is no doubt 
the one here described; affinities run so close between several of the larger 
species of Cirrhins that it is only by comparison of many individuals, that we 
can arrive at satisfactory specific distinctions. This species was observed by 
Buchanan in the Goruckpur district, on the northern frontier of Bengal; the 
individuals I met with in Assam, in March, were found in sandy streams wliich 
they had entered probably for the purpose of spawning. They are seldom 
seen so high in the Bramaputra as the rapids, and never, I believe, so low as to 
come within the influence of the tides, which effect a change by the deposit of 
mud instead of sand, no less remarkable in the bottoms and banks of rivers, 
than in the character of the fresh water fishes which are found within their 
influence. 

II.—CypRiNi;.s NANDINA, Buch. 

Pise. Gang. t. viii. f. 84. \andiH of the fishermen. 

Length of the head compared to that of the body as one to three, forty, 
four scales along the lateral line, and twelve in an oblique line from the base 
of the ventrals to the dorsum, which is much arche<L The dorsal commences 
on the most prominent part of the back, at a distance from the head, equal to 
the length of that oigan. The fin rays are, 

D.26 : 1M6: V.9 : A.7 : C.19. 

The specimen from which tliis description is formed, was found by Mr. 
Griffith in the great jecls on the northern side of Bengal. I think I have 
met with it in the Bramaputra as high as Gowahattee, but it disappears where 
the currents become rapid, and the water more cool and clear. Buchanan 
found it very abundantly in the marshes adjacent to the ruins of the ancient 
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(^ur, on the northem side of Bengal, where it visually attains two or tlireo feet 
in lengtlij and is a well flavoured and wholesome food. Its form, he says, is 
thick, but still slightly compressed, and tlie colour of the upper part of tiie 
IxKiy is dark green, with a copper)" gloss j below it is white \ the fins are dark, 
itnd the eyes red. Buchanan supposed that of all fishes he had met with in 
I ndia, the Xitftdifi has the greatest resemt^latice to the European Caqi, but that 
many of Its qualities are difFerent; to this I may add, that it vrants the dorsal 
and anal spines of C^/priuus carplot W'hile it differs from Ct/p.Jifrtbrmittiff Bl. in 
having cirri, as well as a much longer dorsal. 


III.—Cypbixus CalBasU, Buch. 

Op. Cit. PI. 11. f. 83. Kalbrna^ and Kundna of the fishermen. 

It is stated by Buchanan that this species is closely allied to the Barbel of 
Europe; and Cuvier on his authority referred it to that genus, although 
it lias neither the short dorsal, nor the spines of tlie Barbels. Buchanan's 
figure though tolerably characteristic, presents the operculum too much 
rounded, and in his description the dorsal is said to be straight above, although 
it is falciform, and the nostrils to have but one aperture on either side. 
Buchanan was aware of the exiatence of two varieties of this species, and 
it strikes me he has applied the description of one, to the figure of the 
other. The following seems to me to be the variety he has figured. 
General colour deep leaden blue, scales dotted, fins dark, lips pendulous 
and fimbriated, forty-two scales on tlie lateral line, fourteen in an oblique row 
from the base of the ventrals to the dorsum. Fin rays, D.15 i P.17 j V.9 or 
10 i A,8 j C.g- There k yet a third kind, probably a distinct species, with 
red ventrals and forty scales along the lateral line, and twelve in an oblique 
row from the base of the ventrals to the dorsum. 

The following is a description of the other, or feiruginous variety, 
K/ifitikna of the natives 
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The length from the operculum to the base of the caudal is four and a 
half lengths of the head, which is small and fleshy. The posterior margin of 
the operculum is equally rounded forming part of a circle, and the eyes arc 
placed intermediate between the branchial aperture and tlie snout The dorsal 
is placed somewhat nearer to the caudal than to the head, and forty-two scales 
are ranged along tlie lateral line, which is but slightly depressed over the 
pectorals; fifteen scal^ form each oblique line extending from the base of the 
ventrals to the dorsum on either side; the ventrals are placed a little behind 
the dorsal. The fin rays are, 

D.16; P.15: V.9: A.7: C.20. 


It is observed by Buchanan that in some places, as at ^loonghyr where 
the Ganges is clear, passing over a pure sandy or rocky bottom, many of the 
scales assume a ferruginous colour, and tlie fish is supposed by the Natives to 
be a different species, which they call KundhttOf though he has no doubt this 
diflercnce of colour is accidental. Buchanan farther remarks, that this species 
is very common in all the rivers and ponds of Bengal, and that it is also found 
in the Western Provinces about a foot and half in length, and sometimes e>'en 
twice that size, and is a well flavoured light food, but contains many small 
bones. In general, Buchanan observ'cs, it is of dark colour with a silvery gloss, 
inclining to yellow, and the scales are covered with numerous black dots. It is 
a very common fish in the Calcutta market 


IV".— CyPRINDS ROHITA, Bucll. 

Pise. Gang. PI. 36, f. 85, t 41, f. 2. 

The head of this species is a tliird longer tlian that of C caihfiJtM, and is 
equal to the depth of the body, while in the latter species the length of the 
head is little more than about half that deptli. Before I was aware of the 
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existence of several varieties of this species, 1 thought BuclianaiVs figure the 
verip' xvorst imaginable, in as much as it docs not correspond with hifl descrip¬ 
tion ; in proof of which it is only necessary to mention that although he 
correctly says the mouth extends straight backwards, i.e. horizontally* yet the 
figure places its orifice tinder the head half way between the snout and the 
eyes, as in the Gonorhynclisbut when tlie moutii of C is closed, the 

upper lip, wliich is ratlier thick and muscular, Is drawn in front of the orifice 
of the mouth like a projecting snout. There is, ho^v^ever, a small sized variety 
very common in Calcutta, which corresponds very accurately in every respect 
with Buchanan's figure, while his description agrees with a larger fish, probably 
the one I have figured, though there are stiU other varieties, but they may all 
be considered as one species. The different characters which it presents arc no 
doubt the result of domestication. The variety figured by Buchanan is con¬ 
stant in its characters, and may be dcscrlbe<l os having two minute cirri, one at 
either angle of the mouth; tJie length of the Jiead is rather less than the depth 
of the body, which is almost equal to a third of the length. The back is green 
and gold coloured, diminishing on the sides; the upper pjirt of the head, the 
dorsal, caudal, and anal arc dark olive, the pectorals pale, ventrals red. There 
are forty-three scales on the lateral line, and twelve from the base of tlie ven¬ 
trals to the dorsum. The fin rays are, 

D.15 j F.ie t V.9 : A.7 ^ C.19. 

This is the Ruee figured by Buciianan* The following description refers to 
the one I have figured wiueh is much larger, and very common in Assam; and 
it seems to me that Buchanan's description applies more to the latter than the 
former variety. I have stated the rays of the anal to be eight, while Buchanan 
makes them seven; the last ray of that fin is usually doubie. and sometimes 
it is difficult to say whether there be one ray more or loss tlian a given 
number. 
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The dorsal is placed equidistant between the head and caudal, its base is 
equal to the length of the head and to one third of the body, and there are forty- 
two scales along the lateral line, and thirteen in an oblique line from the 
ventrals to the back. The operculum is the segment of a circle whose centre 
is placed on the posterior margin of the post operculum, a peculiarity which 
belongs* to none of the adjoining species, and the eye is placed considerably 
nearer to the snout than to the branchial aperture. The fin rays arc. 


D.15 : P.16: V.9 : A.8: C.20. 


This species is common, Buchanan states, in the rivers of the Gangetic 
provinces as well os in those of Ava, and 1 may add Assam. It is propagated, 
he says, in ponds with considerable care, being a most valuable fish, and its 
beauty, he obser\"cs, both as regards its form and colours, equals its value for the 
table. The same praise may however be with almost equal justice bestowed 
on each of the preceding species, which are generally, with the exception of the 
OUhasHt sold under the same name; and indeed the fishenneii are perhaps the 
only natives who are acquainted with their distinctions. With regard to their 
import'ince, it may be observed that there are no animals of more extensive 
utility, as they are equally used by all castes and classes. I believe, however, 
that in the North Western Provinces they are scarce, yet there is no part of 
the plains of India into the waters of which they might not be introduced 
and propagated to the greatest extent. In any attempts that might be made to 
this end, it would be necessary to attend not only to specific, but also to sexual 
distinctions; it may be sufficient in this place to remark that the abdomen in 
female fishes is usually larger than in the males, while in the latter the 
branchial aperture and gills arc somewhat larger, as Mr. Yarrell states, tlion in 
the former. 

Having pointed out the distinctions between the foregoing species with 
sufficient minuteness to enable any one to recognise them, I may notice a few 
points connected with their general appearance and structure. In colour they 
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differ little from each other, the back is dark green in C. rohita and C no» 
but it approaches mote to oUve in one variety of C. calba.u, and in another to 
dusky blue; below the colours vary from yellowish to reddish white, the sides 
often presenting an ochrey or occasionally a coppery iridescence or glo» n 
all, the fins generally are dark, and the rays composing the pecto s s en er, 
while those of the ventrals and anal are more stout and coarse. After they 
are caught the eyes and skin covering the edges of the opercular plates become 
bloodshot, an appearance not to be taken for a natural colour. 

^ Although, as appears in the description of each species, the head differs 
considerably in size, it may generally be described as short and conical, flattened 
slightly above. The mouth is small and circular, and when opened occupies 
the apex or anterior part of the head, but at other times a slightly muscular 
snout closes it in front; the lips and cirri are pendulous, and the former in 
particular are strong and muscular, and may be supposed to be used for col¬ 
lecting woras, loose seeds, and other detached objects from the bottoms of 
muddy waters, such as ponds, jeels, and sluggish rivers. Indeed the frequent 
examinations that I have made of the contents of their abdominal canal 
places the certainty of this beyond supposition, at the same time it U necessary 
to observe tliat vegetable substances constitute by far the largest proportion 
of their food, which would seem to be obtained by stirring the deposits at 
the bottom of stagnant waters by means of the snout and its appendages. 

In C. calbofu the stomach is a lengthy sac gradually narrowing to the 
capacity of the intestine, which is extremely long and loaded with a grey 
opaque matter, which seems to change in its passage through the intestines to 
a leaden hue; sometimes tlie contents of the intestine are greenish, but I 
have seldom found the scales or testaceous parts of otlier animals in the sto¬ 
mach of any of tliese species. 

The liver is a dark red coloured organ consisting of three elongated lolies, 
the gall-bladder is large, and the air vessel is divided into two cells, tlie pos¬ 
terior of which is smaller than the anterior. 
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V.— Cyprinus gonius, Buch. 

Op. Cit. PI. 4, f. 82. Goni of the fishermen. 

Snout very muscular and perforated with pores, scales minute, intestines 
larger than in the preceding species, and loaded with a green Vegetable pulpy 
matter. The fins large, their rays are, 

D.15: P.17: V.9: A.7: C.19. 

Buchanan obseiAcs that this species is ver>' tenacious of life and strong, 
atuining a foot and a lialf in length, though it U little valued as food. 
Above it is of dark green colour, and tlie sides are marked with longitudinal 
dotted lines presenting an analog)' to the Perilamps. 


VI. _Cyprinus nancab, Buch. 

Op. Cit. 299. 

This species I have not met with, nor is there a drawing of it in Bucl.a- 
luui’s collection; there can be no doubt, however, from the description given 
in the Pise. Gang- that it belongs to the Cirrhins; the mouth is small, sur¬ 
rounded by thick crenated lips, the snout projerts slightly in front of the 
mouth, the head is fleshy so as to conceal the bones of the operculum, which 
perhaps induced Buchanan to suppose the sub-operculum to be wanting, or 
that each operculum is formed of a single bony plate; in other respects it 
bears a resemblance to C. rohita. but the important peculiarity of the oper¬ 
culum and thick covering of the opercular plates, evince perhaps a closer 
affinity to CatasfomuJt (hjocheihg. The fin rays are. 

D.20: P.18: V.9: A.8; C.20. 

F f 
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VII.^CYl*RIXUii MORAt.A, Bucil. 

Op. Cit. Pi. 18* f. 91, P. 33L Hardw. Iliust. PL % 

The head is equal in length to the altitude of the body, and to a fourth 
of the entire length, including the caudal fin ; the Ups are pendulous* the 
hinder one fimbriated on the edge; the fin rays are, 

D,13 ^ P.16 : V,9 r A.8 : C.19* 

This fish was found by Buchanan in tlie fresh water ponds of Bengal* 
where it reaches the size of a small herring. All the preceding species were 
placed by Buchanan ivith his true Cyprins, forming the fourth divisio 2 i into 
which he sejxunted the family, and this species, which is ranked with his se* 
venth division, is also here placed with the Clrrhins* from its general accordance 
with them in form; but there is one peculiarity which it iwssesses in com¬ 
mon with the two following species* and which lias been overlooked in both 
figures that have been published, namely, tlie transverse tendency of the 
colours descending in the form of faint bars from the back across the sides, 
very beautifully shewn in Buobanan^s original drawing, though not mentioned 
in his description. This, together with their having a black spot at the end 
of the tail, Induced me to describe the three species in question under a 
separate division in the outUne of the family, for until we are acquainted 
with their habits, and the structure of their stomach and intestines, we liave 
no means of deciding as to the genus to which they may belong. 

VllI—C yprinus i>ero, Buch. 

Op. Cit, P. 22, t\ 78, P, 278. 

Cjfp. dhettro, id. Coll. D/tenffro of the fishenuetu 

This species seldom exceeds four inches m length ; its markings are slmilsir 
to tliose of the last; it has only two cirri, and the fin rays are, 

DA3 : P.18; ? V*9; A.7: CAa 
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Buchanan observes that tlie colours of the back and belly arc regularly 
indented into each other on the sides* there is also a dark spot at the end of 
the tail. The snout projects a little in front of the mouth, is thick and 
perforated with mucous pores, or what Buchanan names, callous ]K>ints. In 
the FUftes this species Is placed with the Bangons or Gudgeons, to 

which perhaps it belongs, 

IX,— Cyprinus joaliu^, Buch. 

Op. Cit. p. 316, 

id. Coll. 

This species has four cirri, with a dork spot at the end of tlie tail, 
and a similar distribution of obscure bars on the sides nith the two preceding 
species, though it is placed by Buchanan in his fifth division. It grows to 
about three inches in length, and is common in the ponds and ditches in the 
north-extern parts of Bengal; it is a brownish green colour above, and silvery 
beneath, the Uvo colours uniting alternately in bars on the sides. The fin 
rays are, 

D.n : P—? V.y: A, 8 j C— 

The form of the mouth appears to be nearly the same as in the two last 
described. 


S u b-G en .—LA B EO. 

The Lubeos agree in structure and habits with the Cirrhins, but have 
no cirri. 

I.—Cypeinus cuRCHius, Bueb. 
t 40, f. 3. 

Kurchi of the Bengal fishermen, and Cortrie of the Assamese. 

This .species differs from C. goniusj Buch. in being destitute of cirri, 
and in having somewhat smaller pectorals; its length, exclusive of the caudal. 
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IS rather more than thrice the altitude; the scales are very stnalh and extend 
in ro\v5 along the sides, seventy-eight in each row, and thirty in an oblique row 
from the base of tJie ventnils to the doritnm; the head is less compressed 
tiian the boiiy. Ttie fin rays are, 

D.lG or 17 ; PJ5 : V.g ’ A,7 : C.lJK 

The lips are continuous round tiie mouth, double and fiitibriated ou 
their margins, and formed for collecting a loose soft food of a confervoid kind, 
wiiich occurs abundantly in most of tlie waters of the plains of India, and 
the remains of which is plentifully found in the intestines. 

The stomach is n long tapering tube, >vhich terminates gradually in an 
extremely lengthy hut narrow canal, which instead of being dis^xised in cir¬ 
cular or serpentine convolutions, ajipears coiled in complicated meshes which 
occupy more or less of the abdominal cavity, according to the state of ingesta 
at the time the specimen is examined. The waters in w'hich this species a2>pears 
to delight, are the hu-ger rivers where the currents ore sluggisli, and tiic 
banks formed of sand or mud ; or extensive jeels, such as those on the north¬ 
eastern side of Bengal It seldom attains a greater size than a fool in length, 
is excessively bony, and rather insipid as an article of food. 

The variety of this species described by Buchanan under the name 
of Cijp.cHrm is distinguished by four cirri, and eight rays in the anal fin. 

I he following are the characters of one which is common in Calcutta_seventy- 

eight scales along the lateral line, thirty-eight in an oblique row from the base 
of the ventrals to the dorsum; under lobe of the caudal smaller than tlie 

upiier; no cirri; intestines and atomadi thirteen lengths of the entire animal 
The fin rays are, 

D.IT: P,16; V.9j A,7i C 

■-5* 

Plate S 9 . figs. 1 , a, represent the structure and disposition of tlie 
scales. Were I sure that my collection is complete in the varieties described 
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by Biickaiinii, I would add furtijer figures of the structure of scales in this part 
of the family; btit having some doubts on the subject, I must allow this group 
as well as the Cirrhiiis and Barbels, to stand for the present with some 
obscurity as to the mimherof species that belong to them. 

II.—CVPRINUS CURSIS, Buell, 
t. 38, f. 3. 

Buchanan observes that it inhabits fresh water rivers and ponds in the 
south of Bengal, and is often found from two to three feet in length; it is full 
of bones, and many of the natives abstain fnim its use, imagining that if eaten 
on the same day with milk it will occasion a disease called elephantiasis. 

The figure above referred to is taken from a dry specimen, and was litho¬ 
graphed before I was aware of the existence of an excellent figure in Bucha¬ 
nan’s collection, whicli I consider to be a male individual of Cj^prtnus curc/itus, 
though he has given it one ray less in the dorsal and one more in each of 
the pectorals, yet I have examined so many s]>edniens that I cannot hut re¬ 
gard both as belonging to the same species. 

Its length, exclusive of the caudal, is rather more than thrice the altitude 
of the highest part of the body. There are eighty-three scales on the lateral 
line, and twenty-seven in an oblique row from the base of the ventrals to the 
dorsum. The dorsal fin is placed on the middle of the back, equidistant from 
the snout and tlie caudal. The head is less compressed than the body, the 
eyCsS are placed high, and the crown is flatly arched from side to side; the lips 
are fimbriated and continuous round the mouth, and formed for collecting 
loose floating plants, such as ore abundant in jeels and creeks; the snout is also 
furnished with two small cirri, too minute to be of much evident utilitj\ 
The gill covers are full and gracefully rounded behind; tlie caudal and dorsal 
fins arc large, the others less fully developed. The fin rays are according to 
Buclianan, D.15 1 P,18 : V.SI : A.7: C. 19 —or, as I have found them. 

D.16:P.17:V.9:A.7!C.~. 
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The stomach is a small tapering tube terminating gradually in un ex¬ 
tremely lengthy canal, and instead of encircling the abdomen^ the whole is 
twisted spirally round the stomach* The contents of the canid is a green soft 

vegetable substance like chopped cabbage. 

Its usual size is from twelve to four indite long; the colour is green 
above and silvery below. It is a beautiful fish, common in Bengal and Assam 
as high as Sudyah, but being full of bones is little valued as an article of food. 
If it be less useful in this respect than other Cirrhiiis, it is more serviceable 
than we are aivare of^ in common with the numerous Ciudgeons, in clearing the 
indolent waters of the plains from a redundancy of vegetation with which 
they would be otherwise choked up* 

I am not sure that these smalt scaled species might not be formed uito a 
sub-genus wnth the Tench. 


Ill,— CVPRINUS DYOCHEILrs> J. M. 

P* 37, f* 1* Gorea/i of the Assamese. 

It is without cirri, but the under jaw is identical with that of the Cirrhins, 
while the snout and maxillary are covered wdth thick muscular cushions. 
It IS found in the dear active currents of the Bramaputra from Middle Assam 
to the rapids at the extremity of the valley , but appears to be equally unknow'u 
in mountain torrents, and sluggish rivers and jeels in the plains. The bead is 
elongated, and covered witli thick integuments which envelope the operculum 
and braiidiial rays; the eyes are small, and placed almost in the posterior 
third of the head; the depth of the body is equal to about a thud of the 
length; forty-four scales are placed along the lateral line, and thirteen in 
an oblique line from tlie base of the ventrals to the dorsum. The dorsal Bn is 
placed midway between the plane of the head^ and that of the anal, and all 
the Bus but the dorsal are largely developed* and indicate considerable iiowers 
of motion* The fin rays are, 

D,I2: r*ia : V,9 : A,a: C*19. 
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Tlic colours arc bluish or brownish black above and on the cxtremitiefi of 
the fins, but bluish white along the belly; the sides are also bluish-white with 
various stains of red and yellow on the shoulders. 

On a closer examination of its structure, the limbs of the lower jaw arc 
found to have a stronger ligamentous attachment in front than was obser\-ed 
ill the true Cirrhms, xvliile the articulation behind to the pteropalatine bones 
is considerably weaker, and the maxillaT^" ap]>anitus forming the front of the* 
upper jaw Is remarkably strong, the intermaxillary having firm articulations 
laterally with the outer sides of the apophyses of the limbs of the lower jaw, 
proving clearly that whatever power such a structure is intended to exercise, 
must be rather adapted to the crushing of detached objects, than the separa¬ 
tion of such as arc fixed or rooted to the ground, which would require a 
strong abutment of tlie jaw behind, as in the Gonorhynclis. Hence we may 
infer, that the bruising of shells and seeds is the peculiar object of its 
existence. In its search for such food, it would naturaUy be led to shallow 
waters on banks of sand and boulders wliere shell fish and drifted fragments 
of plants arc most common, and the dangers to which it is exposed in such 
situations from birds and other animals, as well as of being left above the 
retiring currents, ivould be more to be guarded against than in species inhabit¬ 
ing deeper waters; hence those fins on which the velocity of its movements 
depend are large; and like all those species that inhabit rapid carrents, its 
snout is perforated by mimeroua pores, from which an abundant slimy se¬ 
cretion is carried backward over the body by means of its motion through tiie 
wateTj. the friction or resistance of ivhich U thus diuiiuished; tins use of the 
mucous from the nasal pores of fishes I derive from Mr. VairelL The 
still more copious mucous secretion enveloping the bodies of Loaiches aiid 
other Apalopferhta we may presume is given them as a means of escape from 
enemies, rather than to facilitate their movements in the water, os they are not 
expert swimmers. Nothing can better illustrate this, than that in Gudgeons dc*s- 
tined chiefly to inhabit stagnant waters, and not formed for very rapid sivim- 


332 


INDIAN CVPRIXID.li. 


Pa"Ofioifth(t. 


ming, the scales are remarkably nmgh. With all its dexterity and rapid swim¬ 
ming this species is more exposed to the nets of the fishermen than most other 
fish, and its native name is said by the fishermen to be derived from the instinct 
and agility it displays in attempts to etude them. According to the observa- 
tion.s of Mr- Griffith, it is found in Upper Assam in the early part of the 
cold season, generally keeping near the surface in deep water at the foot of 
ni]>ids ; in such situations It declines all sorts of bait and flics, but is a highly 
esteemed article of food. In the lower parts of the river, where 1 saw it in 
IMiddle Assam about the end of February, its flesh was considered coarse, and 
its haunts were then in shallow ivaters, perhaps for the purpose of spawning, 
which may account for the slight discrepancies regarding its qualities and 
habits. 

Its usual size is from one to two and a half feet In length, and though 
sometimes coarse, its flesli is always well flavoured. 


IT.— Gen, BARBUS. 

Lower jaw composed of two lengthened limbs united in front so as to 
form a smooth narrow apex; the dorsal fm is preceded by a strong spinous 
ray; lips hard, four cirri, intermaxillaries protractile. 

They seem to live less exclusively on a vegetable regimen tlian most of the 
Cirrhins, from which group they also differ in the form or sculpture of the 
body, as well as in possessing a shorter intestinal canal. The dorsal w-hich is 
small commences half way between the caudal and the snout, the ventrals are 
opposite to it. At tlie insertion of the anal the body contracts suddenly in 
deptli, Iciiving an abrupt tail about half the depth of the body, approaching to 
what Tve see in the Lizards. The body is more slender, the fins smaller, but 
the rays of whidi tliey are composed are brger, and the colours perhaps 
brighter than in the Cirrhins. In the latter the head is thick, and the subor- 
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bitar platen are narrow and neariy of equal breadth j but in the Barbels the 
head is compressed, and the suborbitar apparatus forms broad plates behindt 
and narrow ones below the eyes; and it la on this difFerence in the breadtii of 
the suborbitar and postorbitar plates that the length of the head in Barbels 
depends. The lower jaw is equal in length with tlie upper,*and is formed of 
two lengthy bones lia\ing each a large pterj'goid plate for the insertion of 
proportionally large muscles for drawing the jaws together; the mouth is 
horizontal, and at the cliin the limbs of the lower jaw are soldered firmly 
together, where they form a narrow but smooth symphysis. Fig. 6, t. 54, 
represents the left ramus of the lower jaw of Sarbus hej^astichus ^ C, side view 
showing the pterygoid plate, D under side; cr, point of union with its fellow at 
the symphysis, articulating surface behind. 


I.—B. HEXASTICHUS, X M. 
t 39, f. 2. 

Cffprinu^ foTf Buch. Lobura of tlie Assamese- 

Head small, postorbitar plates equal to half the space between the eyes 
and the maxUlaries. The relative length of the head to the entire length is 
as two to seven ; twenty-five scales are ranged along the lateral line, and six in 
an oblique line from the base of the vcntrals to the dorsum. Tlie fin rays are. 

D.U;P.17:V.9? A.8iCJ9. 

The three first rays of the dorsal ore closely united and bony, the fins are 
short, and with the exception of the pectorals the rays of which they arc 
composed are strong and coarse. The colour of the back, bases of the caudal 
and dorsal are greenish grey, as well as the upper part of the head; the rest 
of the fish is reddish yellow, with the tips of the fins a more decided red. 

I found this species in Assam, and Buchanan met w ith it in the large 

rivers on the w'cstem side of Bengal; but the species he lias figured for it in 
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his C'oUcction is B, prog^Hrias. It seems to delight lU the elear brisk euneats 
of large rivers^ passuig during the dry season into sliallow tributaries to dei>o* 
sit its spawn; 1 am tiot aware of its being found in the jeels and muddy 
rivers of Bengal. Buclianan mentions it as growing to three or four feet in 
length; those I saw in Assam varied from twenty indies to two and a half 
feet. As an article of food it equals the Ruect and might bo extensively 
propagated, especially in low liUly districts where that fish would not 
answer so well. 


II .—R PKOGEXErtfS, ,h M. 
t, 56, f. 3. 

Juitgha of the Assamese. 

I.«ength of the head to that of the body as one to three ; scales large and 
rounded posteriorly ; twenty six along each lateral line, and six from the base 
of eadi ventral to the dorsum. Fins short. The number of rays are, 

D.12: IM6s \^9: Ajt C.19. 

The head is long and much compressed, tlie mouth is narrow and small, 
and from the lower lip a fleshy appendix is extended, by which it is distin- 
guishetl from the neighbouring species; nevertheless it is figured in Bucha¬ 
nan’s collection of drawings as Cyp, tor, to which it bears so dose an afilnity 
that he may probably have considered it to be the same. The intestines 
are capacious, and consist of four convolutions extending along the posterior 
half of the abdominal cavity, leaving the anterior imioti of that cavity 
chiefly to the stomach and liver. Tiic first is a conical sac (larger than 
the stomadi of the Cirrhins) occupying the right side, and terminating simply 
in the intestine. The liver is broad consisting of se\’eral lobes, dnefly phiced 
on the left side of the stomach. 
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IIL — B. macroc£phalus« J. JL 
t. 55, t ± 

SKrtipeU'a of tho A&samese. 


Length of the head compared to that of the Ixxly as two to five, twenty- 
seven scales along the lateral line, and six in an oblique row from the base 
of the ventrals to the back ; fins short, and formed of strong rays as foUo^vs, 

D.ll: F .161 VJO: A.Ti C.ia 

The postorbitar plates are broadly expanded; the eyes ate placed in the 
anterior third of the liead, equidistant between the preopercuUim and the 
intermaxiUary bones. The moutli is large and protractile, the lips smooth 
and round, the jaws and intermaxillarles strong and covered, as weU as the 
interior of the mouth, with an uninterrupted extension of the outer skin. 

Tlie stomach and intestine are a simple continuation of a single canal 
consistuig only of tw'o convolutions; tiie liver is large, and envelopes the 
stomacli and intestines with its broad and elongated lobes, 

Mr, Grifiith caught many with live bait, some as weighty as 20 and even 
30 pounds : smaller individuals are however taken with flies, and he remarked 
of this and another fish very nearly allied to it, called by the natives 
Ma/iaseer, that they are so extremely voracious and carnivorous in their 
habits as to swallow any of the smaller fishes that approach them. This is 
exactly ^rliat might be expected in one of the most typicjal species of a sub¬ 
typical group, for although the Barbels belong to the P^eoHomiaa^, or 
herbivorous sub-family, yet as a natural group, it should according to the law 
of symbolical representation have its carnivorous forms, and from the preva- 
lf?ice of tliese among the Barbels I have made this genus the sub-ty^pical, or 
destructive group of the P€conomi^a*, 

The only individual 1 have had an opportunity of examinuig was caught 
in deep clear water at the commencement of the rapids, and ^vas three and a 
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half feet in length, They are in great request in the market at Suddyah, being 
a fine wholesome food. They might he propagated in hill streams, but their 
voracity would be a decided objection to their introdnction to fish ponds. 



j 
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IV.—B, hi:xagonolepits, X M. 

PI. 41, f. 3. 

Bokar of the Assamese. 

Lengtli of the head to that of the body is as one to four; bven^-seven 
scales along the lateral line, and seven in an oblique line from the base of the 
ventrals to the ridge of the back. On the anterior part of tlie body the exposed 
surfaces of the scales represent hexagonal outlines, the fins are placed as in 
the preceding species, but the rays of the ventrals as well as those of the 
pectords arc small, TJie fin rays ate, 

D.l2:P.lfi; V,P: A.7:C.E 

The head is small and little compressed, the snout smooth and slightly 
rounded, and the postorbitar plates less expanded in tills tlian in any of the ‘ 

other spedes, having a smooth dorsal spine and large scales. In large sized 
individuals the back and head, base of the fins and scales are blackish grey; 
but the opercular plates, scales, and fins are tipt ^vith yellow. In yoimg ones 
a leaden hue supplies the place of yellow, and the fins are tipt with black. 

The stomach is about the length of the body, gradually contracting till it 
joins the intestines, which are thrice tlie lengtii of the stomach, but of great 
cai)adty, expanding in si^e from their commencement, to about the middle of 
their length, and j^in gradually contracting until they reach the vent. In 
tJie stomach and intestines 1 found numerous minute bones of small fishes. 

Instead of the intestines of this species being disposal in transverse or 
tudinal folds, they are convoluted transversely, xMr, Griffith remarks that tile 
Bokar is to be found in all large rivers on the eastern frontier, from the base 
of the mountains to tlie situation at which the currents first become languid 
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\n tlie plains, keeping mostly in tlie middle of the Btream, where It takes a 
red hackle very freely, as well as worms and other bait. It is very* powerful, 
often attaining t>vo feet and upwards in length, and usually weighing from 

eight to twelve pounds. 

There is still another large species Ct/p. pitatoray Bueh. closely allied to the 
preceding Barbels, winch according to Buchanan sometimes attains nine feet 
in length ;• it has the following rays in its fliis, 

D.ll: IMS: V.9: A.7; C.19. 

The head is said to be blunt, oyal, and small, with a protractile mouth, 
and the scales to terminate with a notch behind. The first of these charac- 
ters would seem partly to refer it to B. hexagonoleput, while the notch at Ae 
apex of the scales is only apparent in B. vtacrocephaJm. Tliere is no drawing 
in Buchanan's collection of the spedcs alluded to, and as lus description is 
not sufficiently clear, we must for the present consider Ojp. piMora as a 

doubtful sj>ccies. 


V.—B. MEGALEPIS, J. M. 

Cfjp. moxftly Buch. 

Hardw. lllust. Tab. 93, f. 1, 

The only specimen of tliis species I liare seen is coiitaiocd in a small 
collection of fishes presented to the Society by Sir. Hodgson. Its pniicipal 
difference from tlic hist described consists in its having a longer head, which is 


• The preportianal doplh of oueh an Miridual could n« be las ilian »wo feet. Jl r. i arrcll 
.nude* W a carp, the larjeol be could «nd aap record of, oad which weighed iwenij-.iwo pouado s 
but U oppear. fnaa a ootieo in the Phil. Mog. Aug. 1837, » C«rp Iweoty.Uircc pound, weight 

hod been found in England in 1771- Them e«. be no doubt however Iho. the Barbel alluded to by 
Buchuian mint Imre Iwen Iwko tliu weight at least, and that twvnty-ihree pound, i. on ordinary 
weight of many of the Indian .pedm of ihi. and the lat deKribrd genut 
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narrower and more compressed at tlie snout; but as the contents of tbc 
abdomen were removed from the only specimen examined, 1 liave been un¬ 
able to ascertain whether tlie digestive organs jxjssess any peculianties. 

The head is eciual to one-third of the body in length, twenty-six scales 
are ranged along the lateral line on either side, and six in each oblique row 
from the base of the ventnds to the dorsum. The fin rays are, 

D,12 : P.15 : VS i A.7; Or, according to Buchanan— 

D.13 ; PJT ; V.9 i A.8 i C.ia 


The first four rays are said by Buchanan to be united in the dorsal, 
while I can only obser\'e three to he thus joined, which may reconcile my 
twelve witlt his thirteen ; and as the last ray of the anal is double^ Buchanan 
may have reckoned eight where I have only seven. 

The Masai was found by Buchanan in the Kosi river, on the northern 
side of Bengal. ]\rr, Hodgson’s specimen came, f presume, from the same 
quarter, where Buchanan obsen'cs it sometimes attains four or five feet in 
length, and that it is of a long, compressed, hut tliick form, more prominent 
above than below; its colours are shining green on tlie back, softening into 
silvery on the belly i the head, he says, is sliarp, ova!, and narrower than tiie 
body and smooth, with a small tubercle (not however a peculiar mark) between 
the nostrils which are near the eyes; the mouth is low and horizontal, ndth 
rounded and smooth lips; the lower jaw is rather shorter than the upper. 

Tlie Native names Mahtt^aala, 3Ialiaseer, and Tom, variously corrupted, 
probably referring to the size of the scales or the head, are without discrimina¬ 
tion applied by the Natives of Bengal and Assam to the preceding five spe¬ 
cies, the scales of which arc so large that Buchanan informs us gaming cards 
are manufactured from them at Dacca, They appear to be confined to the 
rapid and clear currents of the larger rivers along the skirts of mountains, and 
are therefore only met with in the northern and eastern parts of Bengal, as 
ivell as Upper Assam. Their flesh is free from the numerous small bones that 
lessen the value of many otherwise important species, and afibni an excellent. 
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Avholesome, und nutritious food. These fishes arOf iiowever, peculiar to remote 
unpopuiacetl districts rvliere no attempts are made to cure them, they are 
consequently lost to the wants of other pieces where an unlimited demand for 
dried fish must prevail at all seasons, but i>articularly during the tfdns and hot 


weather, when fresh fish become scarce. 

There can be no doubt that if some relaxation of salt duties could be 
made in favour of those who would embark in such a business, a profitable 
and useful trade might lie established to a far greater extent than we can at 
present form any notion of. The season for fishing is short, and without the 
means of saving more than can be consumed wdien fresh, the fishermen have 
nothing to stimulate them to any exertion beyond that of earning during their 
brief season, a sufficient sum to support them during the rest of the year. 
Had the fisherman the means of preserving the results of his labor, Ids chief 
market would commence when tlie fbldng season ends, and his industry ivould 
then become a permanent benefit to himself and to the country at large. Sea 
fisheries would be of still higher importance, although neither should be neg¬ 
lected." The cold season, from Xovember to February, is the time at wliicb 
fishes are chiefly taken; the waters being then low the fish are confined to 
narrow channels, and are often completely cut off from the larger streams and 
left in pools, in w hich they are easily secured. ^Mien passing Solano ^lookli 
w ith the Assam deputation in January, 1 saw' boats laden with most of the 
five kinds of Barbels just described, from one to two and a half feet in length; 
but as Suddyah, the nearest market at wliicb they could probably be disposed 
of, was thirty miles distant, and a strong current to be opposed in reaching 


* Th« ftllentbn of the Royal Asiatic Society Tfafl directed lo lUU iub^l ta April last, by niy 
friend Dr. Cantor, wUom opportunitlia of nuking himself «oqtiAi]ned with the subject during the 
limn he waa employed with Ca[.l. Lloyd in the .Sunderbutidi. ihould render his opLnioiw of eonsi. 
dcrablo weight. Since then the dUrovery of Uioglasi in a large Polynemus, which frCiiucDts the 
estuaries of the Ganges in shoals every cold scoson must, if thoroughly established, he the means of 
opening a new and inexhauitible hranch of trade iu a quarter where it was little wpocted. 
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that piace» and no means of curing the fish, tlic ovvTiers entertained little 
liopes of realising any thing wliatever by tliem. 


VJ -BaEBUS CnElLVNOlDES, J, M, 

t. 57, f. 5, 

Joiim. As. Soc. Beng, 1838, t. 5l>, f. 5. 

For this species we me indebted to Dr. Madeod, who found it in the 
mountain streams at Simla. 

The length of the head to that of the body is a.s one to two mid half, in¬ 
termax illaries protractile, lips round, smooth, and thick, with four cirri. The 
body contracts suddenly under the dorsal and over the insertion of the anal 
fin ; there are thirty-three scales along the lateral line, and nine in an oblique 
row from the base of the ventrals to the dorsum. The fin rays are. 

D.10:PJG; V.9rA.7:C.I&. 

The three first rays of the dorsal are united and spinous, the pectoral fins 
are small, and their rays slender in proportion to those of the ventrals. 

The intestine and stomach are a small and continuous tube equal to 
about twice the entire length of the animai 

The thick lips and blunt profile of this species give it somewliat the 
appearance of Cfjp. eftedra, Buch.; its usual lengtli appears from Hlacleod's 
specimens to be from four to six inches, but it may attain a larger size. 

Vir.-^Cvp. SAiiANA, BucJi. 

Op. Cit. p. 307, Ci/p. KiiHfa. id. Coil Ct/p. Kunmoo, Russ. 

The first t«o rays ef the dorsal ate spinous, the second finely sensrted 
behrnd; the head is blunt, oval, snudl, and smooth, nith a small bone at either 
Side of the upper lip. The fin rays are, 

B.IO: IM6; V,9 : A.S : C.19. 


liarhttg. 
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Tlie coloui- is green alxjve, below silvery ; scales large. Such are the only 
characters of value given of this species by Buchanan^ who supposed it to be 
probably identical with Ojp. kunamoo, Huss., though the dorsal of that species 
contained only nine, and the anal only seven rays* 

SPILOPHOLUS^ X >L 

PI, 39. f. 4. 

C^p. chaffHtiio^ Buch. 

Length of the head to that of the body is as one to three, head much 
compressed, eyes equidistant between the snout and the branchial njierture, 
suborbitar plates narrow, cheeks and snout porous, the latter abrupt, depressed, 
and projecting in front of the mouth which is low, narrow, and horizontal j 
dorsal margin sharp in front of the fin; the third ray of the dorsal finely 
serrated behind, the last is double. The fin rays ore, 

DJI:P.15-V.9:Aj:C^i 

<r| 

Forty-seven or forty-eight scales are placed along the lateral line, and 
sixteen or seventeen in an oblique line from the base of the ventrals 
to the dorsum, with a black difiTuse spot at the base of eacli scale; colour 
blackish grey along the back, changing to bluish white below* Tlie specimen 
from which the description and drawing were taken, was presented to the 
Society by Jlr. Hodgson* and had the two last rays of the anal prolonged to 
extended filaments j the species is probably the same as the following, which 
like C. s(irana is said to have large scales,* but if we comi>are the scales of 

* Tlie Jin ravs of Cypntnts BucIi. carresjuond with lliw of C^pnnuM id.; 

Lui in the former. Hit; dorsal Bplae ii iemted, and in the IftUcf il h »m«>ther U'lilnd ; in the former 
iJjere are but tweny-six Kales along each lateral line, m the latter forty.4?ipht, Tlie Indian ikiltelt 
may he eonvetiit'iitly divided into two teetioiu, namely—apenet with large aealea aiid rmooth dorsal 
spine, and species willi smaller scales and serrated dorsal spine. This group as w*cli as the Cirrhins 
requires to be mode the subject of a dbtinci monograph. 

K k 
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B. ^pilopfioUs with those of most other Barbeb we must consider them as 
small, though they am large compared with those of B. proga$lm. The whole 
of our Indian Barbels, as weU as Cirrhins, will however require much further 
investigation and revision. 

The scales of OjpriHHS chagunio, Buch, ore spotted at the base, and the 
head is compressed, with round tubercles distributed on its fore part. The fin 
rays arc, ^ ^ ^ 

Colours above green, below silvery. It was found by Buchanan in the Jumna 
and the northeni rivers of Behar and Bengal, and is said to be on excellent 
food. 

IX.—B. ntr.iciosus, J, M. 


t. 39, f, 3, 

General figure short, head blunt, mouth directed obliquely upwards, 
suborbitar plates njurow, thirty-four scales along the lateral line, and eleven 
in an oblique line from tlie base of the ventrals to the back. Dorsal pre- 
ceeded by a spine finely serrated behind. Fin rays arc, 

D,l3rF.l6:V.9;A.7iC.19, 


Colour bluish grey above, but bluish white beneath, ivith a dlHuse gohleii 
stain on the operculum. 

The stomach of this species extends tlie whole length of the abdominul 
ca\ity, and contracting slightly terminates in an intestine of moderate length, 
which is merely reflected once a short way back upon tlie stomach and thence 
is extended to the vent. 

The ordinary length of the spedcs b about ten Inches. It is found in 
languid streams on sandy bottoms in Upper Assam, and is considered jin 
article of luxury from its fine sweet flavour, wholesome qualities, and probably 
also from its comparative scarcity. It is one of those species that might iie 
introduced with advantage, and propagated extensively in fish ponds in Upper 
India- It seems to approach very nearly to the Peril amps, as well from its 
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upturned mouth, its small size comi>ared with the other Barbels, its shorter 
abdomuwl canal, and the bright spot or golden tinge on the operculum, 
while the absence of the tooth on the lower jaw, and of stripes or spots on the 
l>oily, and the small anal, are choractets which must place it with Barbels. 


Sue-Gev.— OREINUS, J.M. 

Moutii directed downwards, lower jaw shorter than the upper, snout 
muscular and projecting, furnished with cirri. Dorsal preceded by a serrated 
spinous my. Scales small. Intestinal canal and stomach form a more or less 
capacious tube from live to six lengths of the body. 

The only three species known are herbivorous; witli one, O. pragmliu. 
I have been acquainted since my visit to Upper Assam, a s^nd was brought 
down by Mr. Griffith in June last from Boutaii, and a thud still more recently 
by Dr. Madcod from Simla. It was not until I received this last, that I was 
fully impressed mth the necessity of separating them from the true Barbels, 
not only on account of their herbivorous habits, but of their peculiar form, and 
tlie structure of their mouth, which altogether indicate a relation to the Gonor- 
hvnehs. whUe the intestinal canal and dorsal spine bring them closer to the 
Barbels, as a subordinate part of which genus we may still consider them. 

I.—O. PROCASTUS, j. M. 

PI, 40. f. 4, 

Adoee of the Assamese. 

This species is easUy known by its lengthened and fleshy snout, smaU 
mouth, and the suborbitar bones forming a narrow band below and behmd the 
eyes, dorsal fin anterior to the middle of the body, with a strong cnsifomi spme 
toothed behind; the abdomen Is abruptly enlarged beneath the pectorals, by 
which character alone it is readily distinguished from all other species of the 
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family; the scales are small, and the body much compressed. The fin rays are. 

D.IS ; IMS: V.IO: A.7: C.19. 

The stomach is of considerable siise; and of a dark reddish brown colour; 
the intestines are a simple continuation of the stomach, and are of moderate 
length, soft, dark coloured, and filled chiefly with a vegetable pulpy matter. 

This species is said by the natives of Assam to occasion swimming of the 
head and temporarj- loss of reason for several d.iys, without any particular 
derangement of the stomach s the cause of which 1 shall endeavour to 
account for in noticing similar effects produced by some of the Gonorhynchs. 
It is the most lierbivorous of tlie Bsirbels, and like some of tlic Gudgeons 
tends rapidly to decay after deaths and in the abdomin.^! cavity a copious 
oily secretion is found which is probably the cause of its bad effects. 

Mr, Griffith, who is better acquainted with the habits of this species 
than I am, remarks that it is chiefly found in rivers, along the borders of 
Assam, where the stream is rapid enough to prevent any kind of navigation 
with boats or canoes j that it attains six or ciglit pounds weight; mid that the 
fishermen informed him if eaten it occasions all the symptoms of dninken- 
ness, which coincides with what I had myself learnt regarding its effects. 

11. — O, GCTTATUS, j. M. 

PI 30. f. 1, 

Labial filaments very minute, dorsal placed behind the middle, longer part 
of the second ray bony» and serrated behind, but soft and smooth at the 
top. Eyes and brancliiid apertures smalls head covered with thick integu¬ 
ments, part of which form the branchial membrane and conceal its rays, body 
covered with very minute scales, lateral line extends straight along the sides 
which are marked irregularly with brownish spots, having a black elevated 
nucleus. The fin rays are, 

D.tO : P.17 J V.ii i A.IO ^ Cm 
Colour brownish above, below silvery tinged w ith yellow. 
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\^^e are indebted for our knowledge of this spcdes to Mr, Griffith^ who 
found it in the Monos, and other rivers in different parts of Boutan, between the 
elevation of two, and five thousand feet. It may occur higher, but Mr. Griffith 
remarks, that in vallics above five thousand feet though fine clear streams are 
common, yet fishes of any kind do not occur in tliem, and the natives assured 
the ^lission to which he was attached, that no fish existed at such elevations. 
The lower jaw is short and strong, composed of two deep bony Dmbs 
firmly soldered at the symphysis, and covered with a thick cartilaginous 
integument, similar to that which forms the same part in Gotfor/tt/»chi^ 
jKtrop/iiiu^: it is probably used as in that species for scraping confervoid 
plants from the surface of the rocks. The intestines are more capacious, 
but not quite so long as in the Gonorhynchs. IVfr, Griffith remarks that though 
this species delights in rising above the surface yet it will not take flics. 

III.—O, MACULATUS, J.M, 

Ivcngth of the head to that of the body as one to three and half, snout thick 
and muscular, and by its action the moutii, which is situated inferiorly, is 
0 |>ciied and closed, as in the genus GonorAi/jtc/itis. 

There are four small cirri, and the lips are thick, hard, and smooth. 
Body above dark and irregularly spotted, the three first rays of the dorsal are 
spinous, scales very minute, suborbitar bones concealed beneath a thick cover^ 
ing of integument. The fin rays are, 

D,ll: : V,10 ; A.5 : C,19, 

Intestinal canal capacious, about four lengths of the body, and found to 
contain a copious green vegetable matter, Hahitat. Mountain streams at 
Simla ; ordinary length about six inches. 

To these species must be added CyprmHs Rkharthoniiy Gray, Hardw, 
Illustrat. t, 04, f. 2, if it be distinct, 

L 1 
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III.—Gen. CYPRINUS pbopeius. 

Body elevated, lower jaw short and rounded in front, Ups hard, thick, and 
without cirri ; dorsal long. 

I.—C- SEJIIVLOTUS, J. M. 

Sundareg and Sentoree of the Assamese and Singphos. 

PL 36, Bg. 1. 

The head is small and fleshy, depressed at the snout, which is thick and 
square, with a row of nine large pores extending horbontally round the nose. 

The body is compressed and deep, the upper and lower margins unequally 
arched, tlie dorsal is long, and preceded by a spine. The fin rays are, 

D,27r F.lfii V.9r A.0: 

The colours along the back are greyish black, changing to bluish white 
along the sides. There are thirty-two scales along tlic lateral line, and ten in 
art oblique row from the base of the ventrals to the dorsal. 

Mr. Griffith remarks, that the ordinary weight of this species varies from 
to 2^ pounds, and that it is usually found near rapids; tlic larger ones in the 
deeper waters, where they are seen, particularly of an evening, rising to the 
surface, but they refuse all sorts of flies and baits, altliough if a stone be cast 
into the water, all these fishes in the vicinity assemble round the spot. The 
D/iom.^ (flshennen) take thetn by a casting net, observing great silence, and 
frequently first dropping a stone to assemble the fish in the spot on which it 
is intended to cast the net. 

Structure.--*The opercular plat^ and bones of the head arc concealed 
beneath a thick skin, or integument. The intermaxillary is fixed to the 
maxillary bones, and these last to the nasal and suborbitar plates, so as to 
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admit of no independent motion in the upi>cr jaw, as in the European Caq>, 
and most of our Indian Barbels* The pre-operculum is sSiort* and forms, in 
conjiinetion with the anterior extremity of the inter-operculum, a convex arti- 
culatin^r surface for tiie respective branch of the lower ji»v, wliicli proceeds 
almost transversely to meet that of the opposite side, giving the profile a short¬ 
ened character. The sub^oi>erculum is very' small, as well as tiie branchial mys, 
which in this, as well as in Cntnitomns dijocimlmt, and some of our Indian 
Gudgeons, and most of the Gonorkijncht^ can only be seen on removing the 
integuments* 

Tlie stomach is a simple but lengthened sac. terminating in a verj' long 
narrow intestine^ the abdomen contains an abundant supply of soft fat, in 
whicli the intestines seem to float. 

This species, which is reckoned the most delicious in Assam, is found only 
in the upper parts of tiie province, where the currents become dear, and 
somewhat rapid. It is common at Suddyah, and is said to be found from 
thence to the foot of the mountains. Its usual size is from tw^elve to twenty 
inches in length, and from four to seven indies deep from below the pectorals 
to the shoulders. It contains few hones, and is rich, fine flavoured, and whole¬ 
some, and for these reasons always sells at a higher price than ordinary fishes. 
It la one which miglit be introduced with great advantage to billy countries* 
especially to places in India selected as nanotana^ w'here its superior qualities 
would soon render it a favourite dish, and the place perimps a favourite resort 
, to others as well as invalids. 

The most suitable virarium for this species might be formed by stopping 
up a clear mountain stream to a certain depth, and filling the irregularities of 
the bottom with sand, gravel, and stones; tliere should be a current in the 
water, and to prevent the escape of the fish, a grating should be fixed belonr; 

' and at tlie opposite end a stronger grating, if necessary, to prevent the intro¬ 
duction of rubbish during floods, as well as the escape of the fish, should the 
fall not he suflicient for the latter purpose. Barbus dditiosux is another 
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species for which the same fish-ponU would answer, and wdncli it would be 
equally desirable and practicable to introduce to similar ^tuations. 

II.—C. CATLA, Buch. 

Pise. Gaiig. PL lU, f. 81^p. 287, Caiia of the fishermen, 

Buchanan says that this species differs from C. cffrpio, or common Cmp of 
Europe only in wanting cirri, but it also differs from that species in the want 
of spinous rays in tbc dorsal and anal* as well os in general form. It ap¬ 
proaches however much nearer to the Prussian Carp fC.^ih^Ho) the general 
figure, character of the fins, and number of their rays, being the same in hoth^ 
but they differ in the size of their scales and proportion of the iiead. 

Tlie length of the hciul is half that of the body (exclusive of the head 
and caudal), and its depth is equd to half its length. There are forty-four 
scales along the lateral tine, and fourteen in an oblique bne from tiie base of 
the ventrabs to the back, the length of the dorsal is equal to about a third 
length of tlie body. The fin rays are, 

D.18: IMS: V,9 : A,8i C19. 

The lower jaw consists of two broad bony plates joined slightly in front, 
w here they project a little before the upper jaw. 

The Catia is said by Buchanan to be limited to Bengal, I found it how¬ 
ever os iiigli in the Bramaputra as Bishenath, altliough it is there less 
abundant than within the limit of the tides beyond tlie reach of brackish 
water; but it fives and attains great size in tanks and ponds quite unconnected 
wdth tides and currents, so that it is capable of being introduced wherever 
there is fresh water Tlicre is no species of more importance than this in 
an economical point of view. Buchanan informs us that it is sometimes found 
four feet in length, and that it is a fight wholesome food j the liead, he remarks, 
is peculiarly delicious $ this I t^n also answer for, and am only at a loss to 
know why it should have been so long overlooked by our epicures, Altliough 
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the C(i//a is one of the commonest fish in Bengal, Buchanan remarks that it is 
unknown in most parts of Behar. If a little attention were directed to the 
extirpation of Alligators, and other destructive animals in our tanks, there 
is no limit to the extent to which this, and simUar useful species might be 
propagated. 


IV.— Gen. GOBIO. 

TheGudgeons, according toCuvier, have both the dorsal and anal sheut, and 
are without spinous rays in any of the fins, or cirri to the mouth. A^ however, 
we have some Indian species with tw'o cirri, it is necessary to omit the 
consideration of those appendages in the characters of the genus, othenrise 
well marked by the lower jaw being shorter than the upper, without hav¬ 
ing the mouth directed downwards, as in the Gonorhynchs. The vent is 
placed close in front of the anal fin, and not between the ventrals, as in 
the Gonorhynchs; and in many of the s])ecies tlic liver is either altogether 
wanting, or dis{>ersed in numerous small glands throughout the folds of the 
intestines. I have already remarked that cirri are very uncertain characters 
in this family, and that even among the Cirrhins themselves, a genus cha¬ 
racterised by these appendages, it is often difficult to say whether they are 
present or not; and in the closely allied group Laheo, cirri are altogether 
Wiuiting, though, if we may judge from what appear to be Indian species of 
Laftco, their habits and structure in other respects hardly differ from the 
Cirrhins. The Gudgeons as I have limited the group, are strictly herbivorous, 
and surpass all other fishes of the family in the length of the alimentary canal, 
which is from eight to eleven lengths of the Ixxly, inclusive of the head and 
caudal fin, and is always filled with a soft green pulpy aliment. The stomach 
is a long tapering tube, and differs only from the rest of the canal in the 
longitudinal direction of its muscular fibres; the lower jaw is composed of 
two bones soldered together at the symphysis ; the lips are hard, with a 

slight ridge on the upper surface of the lower one in many of the species, a 
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character by which Buchanan distinguished the gmop under the native name 
JiaugVHf but the ridge inquestiont though commonly met with» is not univcr- 
sal» or peculiar to the group, as it is also observed in tbe genus 
besides, is very obscure. 

The forms which come under this genus resolve themselves into three 
divisions—'Ist, such as have two minute cirri ; 2d, those with a harcl, round, 
and smootl) snout without cirri; 3d, species with a rough, soft, and fleshy 
snout. 

In the flrst of these divisions we have, I- Cypri/iar mrigala t 2. C^prims 
curmuea; 3. C^ptinnsreba; 4. C^prinm an^a. 

In the second division we have, 1. G. iisaorhynchtis; 2. G. kuruti 
3. G. (imnop/iiiii^: 4. G. iicehr; and 5, G, ankiiru<»* 

In the third division, 1. G. rieworAyncAart ■’ “■ Cffprinut boga ,* 3, CyprfMtfr 
jHtrtgMta ; ill all, eleven, which I have been etiabled either to identify with 
Buchanan's species, or describe as distinct. 

L—Ctfrincs mrkjala, Buch. 
t, 88, f, 1 — P. G, t. 6, f 79, 

This is one of the most Important of our Indian species, and was justly asso¬ 
ciated by Buchanan with his Bangons, though afterwards erroneously referred in 
the ll^gne Animal to the Cirrhiiis. It is tlic of Sanscrit writers, and 

the Mirga, Metrira, &:c, of the Bengal and Assam flshennen. Tbe figure 
given of it by Buchanan ia not w*ell expressed, the head is too much flattened 
or depressed, the scales are represented too large, and there arc other dispropor¬ 
tions wliich to one w'ell acquainted with tiie fish, give his flgure an unnatural 
ap|)carance, for which reason I liave given another figure which has been care- 

• Tlie* ipfda m proh^ly equhalfinl to Cypritttu cunt, Bath. Cpp. & 3 ta, id, ^iCyp. aera, 
id. I hmTc however, been njuible ta recondle them with Buthunui'^ dncHp^oni. 

t G^. r^jiorAyocAiv, J. 31. i* eqalvitem to Cpp./ataUa^ Gray Hud. llloit. l — £ 

Buch. Cyp. ponyutta, id, and Cod. m<U<KOf*omwi of my- lynoptui arc probably but one ipeeiee. 
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fully taken from life. The altitude of the deepest part of the body is con¬ 
tained four and a half times in the entire leiigtli, and the head and caudal are 
each equal in length to the depth of tlie body. There are forty-four scales 
along the lateral line, and fourteen in an oblique row from the base of the 
ventrals to the dorsum. The dorsal fin is placed somewhat nearer to the 
nape than to the base of the caudal fin, and the length of its base is equal 
to the depth of the body; the ventrals are placed opposite the dorsal, and the 
space between the anal and caudal is equal to half that between the former 
and the ventrals. The fin rays are, 

D. 16 ; P.17; V . 9 : A.7; C.19. 


Tlie eyes are placed almost in the anterior third of the head. Buchanan 
states that the pupils are circular, but I have found them oval, w'ith the long 
diameter vertical. In the variety called Retcah, however, the pupils of those 
I have examined are circular, and if we could rely on such peculiarities as con- 
stant, they would afford an excellent character by which we might distinguish 
the species in very difficult cases. 

The mouth is placed at the end of the head, having two small cirri placed 
anteriorly on the upper lip. Tlie under jaw is formed of a very slender rim 
composed of two bones meeting in the middle at the chin, where they are 
soldered firmly together. 

The outer extremities of these ossa siagona^* as they may be named for 
convenience, are articulated above to the corresponding extremities of the 
intemiaxillarics, and behind to the anterior extremities of what Cuvier named 
in the Perch, the angular Inme. It has already been shown that the angular 
bones really form the lower jaw both in the Cirrhins and in the Barbels, with 
this difference, that in the one ca.se they are united, and in the other 
unattached by a bony union in front. In the Gudgeons, however, and in 
this species in particular, the angular bones are nearly parallel to each other. 


• From Siayor, Uie Jaw bone. 
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SO that the front of the lower jaw is composed of the two transverse"5inbs 

e, c_PL 54, f S, above described i a, is the point of union with its fellow at 

the symphysis; b* the articulating surface behind; f/, the body of the angular 
lx>ne corresponding witli the analngons bone in the Pcrclu and >vith f. 4, S, 
20* and 21, PL 54, m the Cirrhins. 

The intestinal canal was found to be sixteen feet in length in an individual 


whose entire length ivas tw’o fc^et, and loaded with a tTansparent viscid fluid, 
jis well as a grey pulpoceous substance. The coats of the intestines are 
marked at short intervals by opaque muscular rings. The stomach is merely 
distinguishable from the intestines by the longitudina] direction of its fibres, 
and seemed to be without cither cardiac or pyloric valves. The anterior 


extremity of tlie stomach in aii mdividual of the dimensions already men¬ 
tioned, was large enough to admit the finger, while the |>osterior extremity 
was about the size of a large goose quilL The liver is large, and consists 
of elongated lobes of dark red colour, extending along each side of the 
stomach, TIic air vessel consists chiefly of a great anterior cell of an almost 
cylindric slmpe, with rounded extremities: this is separated by means of a 
stricture from a balloon-shaped ^msterior cell of considerably smaller capacitj', 
I liave entered thus fully into a description of this species, because it is not 
only one of our most valuable fishes, but in a scentific point of view, is to be 
regarded as the most perfect member of the group to which it belongs. 
Its superiority in the one respect being fully establiabed by its bulk, and the 
frequency wnth which it is met with in the bazars as well as on our tables; and 
in the other, by the variety of its food, which consists, as w-ell as I could deter¬ 
mine from the contents of the stomach, of soft shell fish and vegetable matter, 
a diversity of aliment w’hich requires a higher degree of intelligence to select, 
and a more perfect organization to procure and digest, than can be supposed 
to belong to the ordinary species, w»hich appear to subsist exclusively on 
conJerviTf and other plants that abound in the waters of ponds and swamp^^, 
where the Gudgeons of this country are chiefly found; 
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The Mrignla is most esteemed during the rainy season in Bengal, by 
Europeans at least; the usual size at which it is taken is from eighteen inches 
to two feet in length, when smaller the flesh is bony, and when larger it 
becomes coarse, and loses flavour. Its form is seemly, and.the colours ex¬ 
tremely rich, but undefined, generally consisting of dark green along the Iwck, 
but sometimes brown, or both intermixed, with a gold-yellow iridescence on 
tlie sides I it is one of those species which might be propagated with advan- 
tage wherev’er a sufficienev nf fresh water occurs. The itewdh 1 consider 
to be nothing more than the young Mrigala; 1 have not however found 
it any where but at Calcutta, and there are some interesting differences 
l)oth in the disposition of the intestines, and the form of the air vessel in the 
two kinds, which deserve to be pointed out whether we regard those diflter- 
^ ences as constituting distinct species, or as elucidating the progessive stages 

of development in the same individual. In the Mriga/a the anterior cell of the 
air vessel is large, constituting almost nine-tenths of the organ; in the Betrah 
the posterior cell is larger than the anterior. In the Mriga/a the intestines are 
^ ^ convoluted in longitudinal folds; in the Bewah the folds of the intestine are 
disposed obliquely across the abdomen, but the proportionate length of the 
aliiiicntar}' canal to the size of the body is the same in both. The scales in 
^ both are of the same form, but the structure is somewhat different. 

II.— Cyprixus cuRMircA, Buch. 

Joum. Mysore, V.ll, t.SO. 

This species is placed by Buchanan .amongst his true Cyprintu, but from 

his figure, as well as his description, I am inclined to consider it as belonging 

to this place, although he says the jaws are protractile, a character which is not 

^ common in the Gudgeons, and which will retjuirc to be particularly inquired 

into hereafter. 1 am aware that to describe two different species under one name, 

is more calculated to create confusion tlian giving a new name to a species 

X n 
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described before; at all events, the latter error is one that may be more easily 
corrected than the former. I have, however, a spedroen in my collection which 
corresponds so closely with Buchanan's description, that I might almost ven¬ 
ture to look upon it as the same. But in hopes that some member of the 
Society \v'ill forward to our Sluscum a specimen of the Carmncftt which is 
common in the rivers of southern India, I will withhold for the present anj 
further notice of this species than may be found in the synopsis. 

III.—Cvi'iiixus iiKHA, Bitch. 

Had Buchanan not stated that the cirri of this species are appended from 
the end of the snout, instead of the comers of the mouth, I should have been 
disposed to refer the specimen which is alluded to above, to this species, wliicli 
is eommon, he observes, in the north*western parts of Bengal, where it attains 
twfi feet in length t as I have not seen it, I must refer the reader to Buchnnaifs 
description. 


1V\ — Cy PR I XUS AX GRA, Budl. 

Hardwicke’s lUust, t. 86, f. 1, Pisces L c. i. 3, f. 1. 

I had Hgured and named this species Goliio feprosvjt during my journey in 
Assam, liofore I becameaapiainted either with the figure in Hardmcke, or aware 
of the existence of Buchanan’s unpublished drawings; but I liave since lost the 
speeiiiicn I had collected on the occasion, and must now trust to my origirud 
notes for a description of it. The lengtli of the Jiead to that of the body is as 
one to four i operculum rounded behind; mouth small, directed obliquely up- 
wanls; snout prominent and fleshy, with two small cirri at the comer!; of the 
mouth; suborbitar plates broader below than Iwhind the eyes; pectorals small 
with their basc5 slightly covered by the breneliM plates. The fin rays are, 

JXIO: r.lO: V.9: A.B: C.lft. 
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There are tliirty-five scales along the lateral line, and fourteen in an 
oblique row from the base of the ventrals to the dorsum. Colour pale 
olive browi above, and reddish-white below. Intestines long, dark coloured, 
and convoluted in circles round the parieties of the abdomen. Posterior cell 
of the air vessel^ mucli laiger th'^ the anterior. 

It was found by Piichanan in the Pramaputra, and there it also occur¬ 
red to me. The only part of the figure in Hardwickc to be relied on is the 
outline, and even that is so obscur^ with a fanciful display of colours that 
no one, unless familiar with the species, could detect its resemblance to the 
drawing.* 



V.—GoniO I.ISSORHYXCHCS, J. M. 
t. 55, f. 5. 

This st^ecies includes those varieties, as for as I am able to make them out, 
referred to in the Gangetic Fishes under the names of Cyprinus cura, 
OjpnHUS acra, and Cyprinus hata, and which are distinguished by hard 
smooth lips, snout without cirri, and with from eleven to twelve rays in tlie 
dorsal fin. In the preceding ]jart of this paper, in which I have given an 
outline of the species and groups composing the family generally, I have been 
anxious to keep distinct idl species which we have any good authority for 
8Upi>o&ing really to exist in India, in hopes that further information will be 
obtained regarding tliem. 

Buchanan distinguished Cyprinus hala chiefly by the upper lobe of the cau¬ 
dal fin, which he says h longer than the lower; but in the drawing he has left us, 

• During the twenty y«r» Buchaiuiti’s drawings lay at the Botanic Garden before they wtn* 
trantferred to Hardwicke‘$ Illustrattone. many of the colours appear to have undergone a change, such 
as light bluet and greens becoming dark brown; not aware of this, the copyist hat not only imitated tbe 
altered colours, but added a little to their intensity ; the consequence of which is, that both this and 
tlu other figures similarly obtained in the expensive work referred to, are made to appear in bUi'k. 
where they siiould only be pale grey or green. 
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there is scarceiy^ any perceptible difference between the lobes of the cauiLiU 
otherwise we might suppose my animrtix to l>e his C^prinitit bafa ** but it is 
to be remarked that in my species the lower* and not the upper lobe Is the longer 
of the two. CppriHKS nero, BucIl is also said to have the upper lobe of the 
caudal longer than the lower* but it has only eleven rays in the fin of the back; 
iioWj. whether a species can be said to have eleven or twelve rays in the dorsals 
depends entirely on the degree to which the lost ray is separated or divided* 
which in this group it always is* more or less; there can therefore be little 
doubt that Cyprifius ha fa and Cffprijuis acra are the same species. Q/prmw 
enra^ Bucli. is said to differ from each of the former two in the lobes of the 
caudal being e<|u^i]* and by there being only seven rays in the anal* while each 
of the other fins has eight; but what has been said with regard to tfie division 
*>f the last ray of the dorSiil, applies also to that of the anal fin, wiiicli also in this 
group is always divided; and according to the degree la which it is separated* 
the fin may be said to liave one ray more or less. I therefore treat these three 
varieties as one species, which I have named 6r* Before enter¬ 

ing on the descriptioii of this species, I must be allowed to mention one 
ix^culiarity whicfi it possesses in common with G, isurm and G. limmphihit^ 
namely* that there is a slight prominence on the symphysis of the lower* imd 
a corresponding fissure in the intermaxillaries of liie upper jaw, but the lower 
jiiw h always round in front* ami shorter titan the upper, wiiieU prevents the 
character just noted from being confounded with an analogous prominence on 
the apex of tlie lower jaw in *Sr/rcoAoW«<r, in winch snthfamily that organ is 
always narrow and pointed at the .* 4 iex. 

The head is compressed, and equal to about a llnrd of the length of the 
body* exclusive of the head and emidal fin ; the snoot is hard, deep* prominent 
and smooth, witliout cirri. The eyes are placed anterior to tlie middle of the 
liead; the i>ostcrior margin of tlie operculum is broad and somewhat square, or 
viiiequally rounded. The body is symmetrical, equally arched above and 
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below; dorsal and ventrals are opposite. The lobes of the caudal are equal in 
length. Tlie fin rays are, 

D.ll or 12: P.16: V.9: A.7 or 8: C.19. 


There arc thirty-nine scales along the lateral line, and thirteen from the base 
of tlie ventrals to the dorsum. 

The IK'cr is situated in the anterior part of the abdomen, immediately 
behind the diaphragm as usual, in conjunction with the stomach; the 
alimentary canal and stomach form a long and narrow tube, equal to eight or 
nine lengths of the body. The usual size which this species attains is from 
four to twelve inches in length, it is found in all the fresh waters through- 
out Bengal and Assam. 


VI. —Gobio isurcs,® J. M. 

This species bears so striking a resemblance to the figure Buchanan has 
given of Cyprlnua artza, that I have thought it unnecessary to attempt a bet¬ 
ter representation of it, altliough there is no reason to suppose it to be the 
Cyprinug ariza which Buclianan has described; on tlie contraiy% it appears to 
me to be quite distinct from that species, in which the snout is rough, soft, 
and perforated by numerous mucous pores, while in this it is smooth, hard, 
and witliout pores. It corresponds with G. limnop/ti/tu in the number of its 
scales, but in that species there is a distinct tube passing along tlie middle of 
every scale on the body, as well as on that row which forms the lateral line, 
and to which such tubulated scales are usually confined; so that Gobio 
iimnopbilHs has as many lateral lines as there are rows of scales on the sides, 
while in this species the tubulated scales are confined to the lateral line alone. 

The length of the head is equal to two-thirds of the depth of the body, and 
a fourth of its length; the scales are large, and dis{>osed in rows, of which there 


See Buchanan's figure of Cyprinus atiza, Jouro. ^lysore, vol. iii. 1.31. 
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are fourteen between the vcntrab and dorstim on either side, and tliirty-seven 
disposed along the lateral line. The fin rays are, 

D.U; PJ4; V.D: A.?: 

The colour above i$ bluish grey, diminishing in intensity on the sides; the 
scales arc long, and soft, presenting on the upper parts of tlie body pentagonal 
exposed faces. 

The length of the intestinal canal is equal to eleven lengths of the body, 
including tlie head and caudal fm, and the whole canal is a simple continua¬ 
tion of the stomacli, which dilTers from the rest of the tube merely in being 
wider at the anterior extremity. The liver consists of siuaU detached glands 
dispersed throughout the folds of the intestines, as already described. The 
only specimens \ have seen of this interesting species were found by Mr. 
Griffith at Suddyah, in Upper Assam. It seems to be confined to the lugher 
parts of tlie valley where the large rivers faU in rapid currents from the skirts of 
the mountains, and the water is clear, and the bottom rocky. In such situa¬ 
tions I learn from Mr. Griffith that it associates with Gonorhynchs, Go6io 
anUicntSt and Ct^irinui semiploius, 

VII.— GoBIO LI3I1NOPBILUS, J. M. 
t. 55, f. 3, and t. 58. f. 2. (i. 

This IS one of the commonest species iu all parts of Bengal, particularly 
delighting in swamps and ponds, but also common in large rivers where the 
water is fresli and the currents slow. After my figure had been lithographed 
I found a better one in Buchanan’s coUection named Qprin,, “^hich I 

suppose to represent a larger individual of the same specie^ but this ha, yet 
to be ascertained, since wc find that figures without dissections shewinu the 
structure of parts, are not to be relied upon in this group. 

The general proportions, p.irtieularly in regard to depth vary a little. Tl.e 
head IS equal to about one-fourth part of the length of the body, exelusire of 
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the head and caudal; the colours of the back as well as of the caudal and dorsal 
fins are usually grey ; the lower parts as well as adjacent fins are greyish white, 
with a yellowish tinge often at the base of the iiiis as well as on the under 
jaw. The caudal and dorsal fins, together with some of the scales are often tipt 
with a darker grey ; the lips and snout are tlun and hard, the latter is however 
prominent. The fins are small and feeble, and the dorsal may be said to con¬ 
tain either eleven or ten rays, according as the last may be more or less 
divided, and the first, which is usually nothing more than a small point situated 
dose to the root of the second, may happen to be more or less developed, but 
the rays may generally be stated as, 

D.IO : IMS : V.9 i A-7 : C.l9^ 

The alimentary canal is a small but lengthy tube, equal to above eight 
lengths of the entire fish includuig the head and caudal; the liver is disposed 
in several detached glands, as in the last described species. There are tliirty- 
six scales along the lateral line, and about twelve rows from the base of the 
veutKils to the dorsum j the scales are long, and on each there is a tube extend¬ 
ing from the base to'ivards the apex for the transmission of mucous to the 
surface of the body, the same as the tube forming the lateral line, but smaller j 
and as these tubes are connected with a glandular structure beneath the scales, 
the latter consequently adhere more firmly to the body than they do in other 
species. After a specimen lias been kept in spirits for a time, and then 
exposed to the air until it becomes dry, the scales will be found to present a 
succession of depressions extending along the middle of each row, caused 
by the contraction of the mucous ducts w'hich draw the middle of the scales 
inward, by observing which the pecuDarity of this species may be detected. 
Even in the living state this peculiarity may be observed. 
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VTIL—^Gobio bicolok, J. M. 
t, 40, ft K 

The general form and proportions of this species agree very nearly nith 
those of Gaifio hurut, but in structure it differs essentially from tliat species. The 
snout is depressed, smooth, long, soft, and rather pointed ; with a few mucous 
pores, whicli however cause little or no roughness. The mouth is small and 
semicircular, .-md placed horizontally on the lower surface of the head, wliieh 
is equal to a third length of the body, exclusive of the Jiead and caudal. The 
eyes are placed on a prominent ridge intermediate between the snout and the 
branchml aperture. Tlje depth of the body is equal to half the length, ex¬ 
clusive of the head and caudal; the fins are feeble, the pectorals and ventrals 
about equal in size, and the upper lobe of the caudal is rather longer than the 
lowers the upper i>art of the body from the lateral line to tlie dorsum is a 
dark blue, the lower parts are white. The fin rays are, 

D.12:P.17: V.9:A.7:C.13. 

There are forty-two scales along the lateral line, and thirteen in an oblique 
row from the base of tlie ventrals to the dorsum % the scales are short, and 
tlicir exposed surfaces are rliomboidal as usiud. The alimentary canal is equal 
to eleven lengths of the body inclusive of the head and caudal; and as in 
the last two species, the liver consists of numerous detached glagds dispersed 
tluroughout the abdomen. 

This species was found by Mr. Griffith (to whom 1 am indebted for the 
only specimen I have seen) to inhabit theijigher parts of the Bramaputra, 
where the river becomes rapid and clear, and the bottom composed of boulders. 

IX.— GoBIU AXISURUS, J. M. 
t. 40, f 2. 

This is a small species of wliich 1 have only seen one individual, whiclr* 
was found by Mr. Griffith in the higher parts of tlie Bramaputra. 
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Tlie length of the head is equal to the altitude of tite body, and in pro¬ 
portion to the length of the latter as one to three. The head is a little more 
compressed than the body, and decj>, especially at tlie snout, which is rough 
and porous, os well as muscular and prominent The mouth is small, the lips 
thick, hard, and smooth without cirri. There are about forty-three scales along 
the lateral line, and the lower lobe of the caudal is longer than the upper. 
The fin rays are^ 

D.12: P.17; V.9! A.7: C.^ 

The colour allots is dark bluish, softened off on the sides to the lateral 
line, below which it is white. The scales are lanceolate at the apex, and their 
structure is nearly uniform at both extremities. 

The intestines are of great length, equal at least to those of G. tsuru^; 
the liver is very obscurely developed* and cUstributed in minute detached 
lobes in various p:u-ts of the abdomen. 


X.^CypRiNus nooA, Budi. P. G. 128 , f. 80 . 

Cifprhtis arhr/, id. O/pt-mtis jjanffujtia, id. 

The two first are chiefly distinguished from each other by the structure 
of the lower lip. Of Ci^prhtus Buchansin in one place says, l^iheo in/erhre 
crenato* and in another, that the under Up is indettfed on theedge.f Of 
Cijprtnus ariza lie says in one place, iaheo iiijindore reJlexOt mtegerrimo^ 
rostra Arci; in another place he observes of the same species, that the under Dp 
is reflected on tlie edge, and omits any allusion to a peculiarity of the nose, 
further than that it is suppDed with large pores, but he also remarks this 
of Ctfprhius lioga. \^'^ere T to detail the attempts I have made to distin¬ 
guish these two species ^ritli all the fishes of Bengal that I have been able to 
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collect in four years before me, I should only contribute to the embarrassment 
of the question. With regard to the third species, Cf/pnau4 which 

according to Buchanan is distinguishevl by fourteen rays in the dorsal hn, 
while in each of the former varieties that fin contains only twelve rays, it 
certainly does appear at first sight to rest on a better footing; espeaally as all 
the sjMicles of this group that are without cirri, present a liard prominent snout, 
and fmve only twelve niys in tlie dorsal. 1 am acquainted however witli a 
variety which for a long time I considered to he Cyprinns but on 

reexamination I found two rudlmental cirri, mid that tiie rays of the dorsal 
fin are strictly fifteen, thus making it correspond with the Meteah, a variety 
of O/prinus 

IMien we add to these obseri^tions the testimony of Buchanan himself, 
that the three species nearly resemble each otlicr, and compare the striking 
resemblance that exists between the figure of Ctfprhtu^ Phc. t. 28, 
f. 80, and Cffprimi^ t. 49, f. 1, ive cannot hesitate in the present 

state of the question to regard them aa one and the same species. Still, how¬ 
ever, we ought not to forget the distinctions Buchanan has pointed out, and 
w'hich liave been preserved in tlie synopsis. The following variety may how- 
evcT be distinct from Ct/prinus and the draxving of it in Buchanan’s 
collection is marketl Ct/prtnm pang^Hshy although I consider it to be the fish 
he has described as CtfprtHit^ arka. 

Cvrnixus pangusia, Buch. 
t. 42, f I. 

The length of the head is equal to the depth of the body, and to a third 
of the length, exclusive of the head and caudal. 

The head is compressed rather more than the body, so ss to render it 
narrow between the eyes. The snout is iiarroiv, but rough, jwrous, prominent, 
and soft, without being loose or pendulous ; the under jaw is short and thin 
so as to be in a great measure concealed by the snout when the month is 
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elos«l. The colours above are dark olive green or blue, below wWte; the 
pectorals and veiitnJs are of equal size; tlie caudal is more divided than that 

of Csp. tmga, Buch. Intestines and stomach form a canal of great length. 
The fin rays are, 

D.IS: 1\16 : V.9 : A.7 t Cig. 


There are forty^tliree scales along the lateral line, and about fifteen from the 
base of tlie vcntrals to the dorsum. 


XI.s^GoDIO RICNOEHYNCHUS, J. JL 
t. 55, f. 1, 

This species I am inclined to think is identical with that which is figured 
ill Hordwicke’s Illustrations under the name of Qpnnus Jaleata, although if 
the figure is to be de}jended on, (and it is large enough for any purpose) the 
dorsal would seem to contain thirteen, and the anal eight mys. In Assam I 
was familiar with a fish which I have since lost from my collection, called 
Kepum by the fishermen, which I considered to be the one figured by Hard- 
wicke. In this opinion I was farther confirmed by a sketch of the same fish 
which Mr. Griffith had made. Still as a specimen of tlie Assam fish is 
wanting, and no description of Hard^vicke^s figure that I am aware of pub- 
lislied, I think it safer to keep the two apart until they are proved to be 
the same. In the latter case the best of the three names proposed may be 
selected, or the one applied to Hardwicke^s figure by Mr. Gray retained. 
Should it prove to be a G<^xo rather than a Uiheo, either ricnorkynchiis or 
malacoxtomus, as proposed in the synopsis, would be cquaUy applicable to it, as 
tlie only species in the group with a wrinkled snout and soft pendulous lips. 
The contents of the abdomen were removed from the only specimen I have 
seen, and in deciding as to wbether it be a LahcQ or a Gahto, perfect speci* 
mens ought to be examined. 
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The length of the head to tlmt of the body is as one to four, the back is 
arched gradualiy from the snout to the dorsal, ventral margin nearly straight, 
depth about a tiiird of the length, forty-tlirce scales along the lateral line, and 
fourteen in an oblique row from the base of the ventrals to the dorsum. The 
head Is thick and fleshy the eyes small, and the lips loose atid pendulous. 
The pectorals and ventrals are of about equal size. The fiii rays are, 

D.12 1 Rl7 i V.9 : A J : C.19. 


The colour above is dark olive-brown, below yellowish white, Tlie 
snout is perforated with numerous large mucous pores, and intersected by 
many deep wrinkles. The specimen here described was found by Mr. 
Hodgson, by whom it was presented to the Asiatic Sodc^\ The Xepura of 
the Assamese T found as low as Bishenath, where the current is slow, and the 
bottom sandy; here its colour is deep blue on the back. It is small, and 
very rarely met with in Lotver Assam; but above the rapids Mr. Griffith says 
it is very common, and attains a large size, and that the fins and tail are 
diuiky, the body below white, above olive-green. He also observes that it 
refuses all kinds of hilt and flies, although like Cniajtfomw dt/oc/tei/ita, with 
wdiich it associates, it is frequently seen plunging on the surface. 


Rcmttrtta an (he Geau*, 

The striking peculiarity of this group consists in the great length of 
the alimentary canal, and uniformly herbivorous liabits of nearly all the 
species. Their short and feeble fins adapt them to such waters as contain 
the greatest abundance of plants, from wliidi alone they derive their food. 
In the numerous dissections I have made of tliem, Ojprinits mrigida is the 
only one in which I found a trace of any animal remains in the intestines or 
stomach. Except the last species described, they are confined chiefly to jeeb and 
ponds, but they ore also found in the large rivers where the currents are slow ’ 
but they never, T believe, deseend with the rivers to within the influence of 
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jsalt-water. They are all used as a wholesome food by the people of India ; 
few of them however attain any very great size, or are much esteemed for 
their flavour by the wealthy. There is reason, I must observe, to believe 
that the quality of their flesh varies occasionally according to the ponds from 
wliich they are taken. 

As tJiey do not prey upon each other, the size of the water into which 
they are introduce<l is the only limit to the extent to which they will propa. 
gate, provided merely that the Siluridtr and similar carnivorous kinds be not 
allowed to flourish in tlie same ponds. If the proprietors of tanks were only 
to allow their flshermen to take the destructive kinds from their ponds for a 
season or two, such as the \Tirious kinds of Ma^ur, PaMa, Singhi^ 

Aortr, jSb/, Ace. they would then find the Mrrgftla and other Bangons so 
numerous, as to repay the little attention required to prevent their destruc¬ 
tion. In Bengal fishes are so abundant that perliaps any great augmentation 
of their numbers is little to be desired ; but in the Xorth-westem Provinces 
tile case is very diflerent, especially where there are few tanks smd streams; 
and these I liave found to be almost entirely abandoned to Pikes and other 
rapacious species, such as cannot allow tlic more profitable kinds to multiply, 
where, from a scarcity of"water they ought to be preserved with the greatest 
care. Wiien fishes aire too much crowded in ponds, they are liable to 
epidemics. In June last, Jlr. James Prinsep sent to me a number of Bangons 
from a [>ond at the Mint, in which they had become blind, some of one, and 
others of both eyes. ilr. Prinsep insisted on investigation of the subject, 
and with the aid of our friend Mr. J. W. Grant, we found the disease to be a 
dropsical affection of the membranes of the eye, by which an excess of fluid 
was secreted so as to cause that organ to protrude beyond the orbits, in some 
coses almost to the size of an egg. Tlte fishes thus affected were all of the 
same species, Gobto Iwifiop/tilitjrt and all in the pond were obsen’ed to be 
seized in the same way. The cau^ of this singular disease was of course less 
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obvious than its natutB; whether Jlr. Prinsep found any peculiarity in tlie 
water to account for it or not, I never heard; and althougli the circumstance 
is curious, I mention it chiefly as an instance of Mr. Prinsep's vigilance re¬ 
garding every thing of interest, however trivial to ordiijary observers. 

V,—Gen, GONORHVNXHUS. 

This genus was formed by the elder Gronoviu.s autlior of various me¬ 
moirs on Ashes during the middle of tlic last century* from a single species 
found at the Cape of Good Hope; and though no in crease to tlje number of 
species has since been made* I And tliat we have no fewer than eight in India, 
many of which were described by Buchanan under tlie sub-generic name 
Garra^ in his ninth division of the Cyprins. 

Their very remarkable apjiearance and peculiar habits, pointed them out to 
Buchanan as a distinct group, but it is not easy to account for Buchanan, as 
well as all subsequent writers, overlooking their afllnity to the Cape Ash 
described by Gronovius. Buclmnan obser\'e<l them to live amojigst rocks 
and stones in rapid mountain torrents and rivets \rith pure sandy bottoms, 
on which account some of them arc called by the natives Balitora^ or sand- 
diggers \ the word Garm also refers to tire same habit. 

The head is long, and covered with a thick integument so as to conceal 
the branchial rays and opercular plates. The eyes are small, and placed ratlier 
more back\\'ard than the middle of the head \ the mouth j.? small, transverse, 
and situated in the lower surface of the head, and is opened and closed by means 
of the muscular structure of the snout, which projects considerably in front; 
tile dorsal and anal Ans are small and without spines, the former placed opposite 
to the ventmls. The vent is situated immediate!j-behind the ventral Ans, and 
not at the front of the anal as in the Gudgeons. The liver is verj' small 
and occupies the front part of the abdominal cavity except in G. ij 

which, os in some of the Gudgeons, it is either altogether absent, or dispersed 
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in small scatt4?ried glaiids througliout the folds of the intestines^ which usually 
float in a copious oily secretion. 

The Cape species, G. vuIgnrUf Gm. the only one hitherto known, has 
elongated opercula and branchial membranes; still* from the description given 
of it by authors, T conceive our Indian species to belong to the same group, 
although tliey have short branchial apertures and rays, and are capable of 
sustaining life for a considerable time out of water. Those I have exa¬ 
mined arc %%'ithout a tongue, and the m. ii^mdes enters into the formation 
of the lower jaw, being prolonged in front between its two lateral limbs 
which are placed parallel to each other, and united anteriorly by dense fibrous 
ligaments; tliese limbs are short, and articulated behind so as to adroit of 
verj' limited motion in the jaw, which thus resembles a valve, bounded in 
frojit by the long projecting snout. 

The manner of feeding, for which tins structure is intended, has been 
described in detail in an account of one of the most characteristic species, G. 
peirophilii^, J. 5L an Inhabitant of high alpine streams • This species subsists 
on a slimy vegetable production derived from tlie surface of rocks and stones 
ill clear mountain torrents by swimming with sufficient force over the surface 
on which the substance grows to uproot it by means of the depressed lower 
jaw, which is formed for tliis purpose alone. 

It is not yet determined whether aU the species liave the same habits, as 
tliey have not been watched ivitli sufficient care ; but as they are always found 
in clear mountain streams on rocky bottoms, or in the larger rivers along tlie 
skirts of mountains, it Is probable they all agree more or less in their mode of 
procuring food. 

In the extraordinary length of their abdominal canal, they are only, if at 
all, surpassed by the Gudgeons, and the entire tube is filled with a green 
slimy substance, consisting no doubt of confervoid plants. 


* Jour. At Soc. Bttag. VoU p. where h « riuntd Kcoiajoni IrouU 
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‘ Some of the Gudgeons might from the situation of the mouth be describ¬ 
ed an Gonorhynclis; the latter differ from the former clilefi)' in having the 
lower jaw formed for uprooting a scanty food derived from plants that are 
fixed, ratlier than for merely collecting such as are loose and floating plenti* 
fully throughout tlie waters tliey inhabit. Tlie two groups have therefore the 
nearest aflinities to each other, the nature of the food, and the structure of 
the digestive organs being nearly tlie same in both. The difference between 
them arises rather from the circumstances in which they arc respectively 
placed, than from any thing tieculiar to the nature of either, that tlie otlier does 
not possess; and may be traced perhaps to on easy existence on the one hand, 
in the still waters of ponds and lakes, amidst abundance of food derived from 
loose, floating vegetation; and, on the other, to the precarious struggle for 
life ill mountain torrents, Uable to sudden and violent floods, which as andden- 
ly subside. These conditions seem to allow of the weak jaws, clumsy bodies, 
and feeble fins of the Gudgeons i and to require bi the Gonorhynchs a struc¬ 
ture more adapted to battle against the difliculties of their situation in the etdd 
rocky streams of high altitudes, where aquatic vegetation is scanty, and only 
to be obtained by force from the slippery surface of boulders^ ami water-worn 
rocks. The most remarkable character which belongs to the group, is a cir¬ 
cular disk or sucker, which is placed on the lower surfoee of the head, beliind 
the lower jaw. This is no doubt used iu cases of difficulty for adhering to 
rocks, and thus resisting the violence of mountain torrents wliich, without 
such a contrivance they would be unable to withstand. Tiiis diaracter, no 
less than the uiferior position and structure of the mouth, seems to indicate a 
relation with the Pafait/cara^ Lampreys, and Ci/c/opteru^. Their fins are 
strong, but not large, and the rays are soft, and often enclosed in a thick 
membrane : their bodies are elongated, by which they are rendered more 
manageable in rapid currents, while tlie peculiar structure of the lower 
jaw affords an instrument singularly adapted for obtaining the only 
food procurable in the rocky basins to which they are confined. These 
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peculiarities, althougli periiaps more remarkably developed in this than 
in any other groiipt do not alone belong to the Gonorhynchs, but are in some 
degree shared by the no less remarkable group Oreinwt^ Both seem to possess 
in the highest degree a structure that should enable them to survive in situa¬ 
tions udiere the proper element of fishes is most disturbed, and most exempt 
from the extraneous objects which constitute the ordinary food of their class- 
hether any other kind of dshes may yet be found in still higher altitudes 
than those at which the Gonorhynclis and Mountain Barbels disappear, is a 
jiroblein in the distribution of this class of animals, that traveOera in the Hi¬ 
malaya. and other lofty regions must decide In the limpid streams whicli 
Griflitli passed with Captain Pemberton, at elevations of from six to eight 
thousand feet in Boutan. no inhabitants were found 5 and both here and at 
bimla, as well as in Kemaon, the Gonorhynchs and Mountain Barbels have not 
l>cen found at greater altitudes than six thousand feet above the level of the 
sea, where ive may presume they disappear; but from that altitude down¬ 
wards to tliG plains, they constitute the pret^Uing forms that have hitJierto 
been met with in the waters. 

1.—GoNORHYNCHDS GOBIOIDEV, j. M. 
t, 43. f. 1. 

Herilu'a of the Assamese. 

This is the shortest and most robust species of the group, and corresponds 
in its figure considerably with the Gudgeons. It is probably the species named 
Ctjprintt^ mosarto by Buchanan, but as that author has not left a figure of the 
sj^ecies he alluded to, or any other description than merely the number of the 
fin rays, and the absence of cirri, his name could only be adopted with doubt. 

The length of the head is equal to the altitude of the body, and in pro¬ 
portion to its length as one to four. The back and lower margin are equally 
arched, and tlie head is prolonged in front of the moutli, where it terminates in 
a soft fleshy snout. The lower surface of the head is flat, containing the 
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mouth which is amaih tiamvcm?, and opened horizontally by the muiiclc* of 
the snout; the anterior lip is fimbriated^ the posterior, hard and mtilagtnons. 
In this si>€ci« there is no disk behind the mouth. Thirty-seven seaks are 
ranged along tlie lateral line, and nine rows across the body from the bijse of 
the ventrals to the dorsum; colour f^rceti above» below sdvia-j\ The fin 
rays are, 

DJO; P.IS: V.9i A.7; C.m 

Tile alimentary canal i.s eight lengths of the body including tlie head 
and caudal, of considerable dtaracter or capacity, and loaded at all times from 
the throat to the vent with a green vegetable matter. The liver was not 
observed in many of the specimens examined; in others, small hepatic glands 
seemed to be dispersed throughout tlie folds of tlie intestines, as in many of 
the Gudgeons: and in such as present this peculiar form of liver, the whole 
of the abdomuinl viscera fioat in a dark oily kind of fluid. 

The nature and source of this secretion in most of the Gudgeons and 
Gonorhynchs will require to be farther inquired into. I have found it in those 
species in w'hich the liver is normal, as w'ell as in those in which tlmt organ 
seemed to be represented by small detached glands. I have also observed that 
either this fiiud, or the great proportion of vegetable matter contained in the 
intestines of the Gudgeons and Gonorhyncha, tends rapidly to putrefac¬ 
tion ; to which cause, as well as to the neglect of removing tlie viscera from 
these species immediately after they are caught, I ascribe the bad effccis which 
have by some been observed to result on certain occasions from their use. Dr. 
Campbc'll* of Nipal* describes a case in one of Corbyn’s Journals in which 
deleterious effects were produced by a common fish in the streams at Katman¬ 
du, which he supposed to be identical with a Kemaon species, Gm&rkptchifjf 
petrop/iitiiji. Mr. Bruce* of Assam, also mentioned to me, that bo knew of 
instances of indisposition supposed to bo occasioned by a ’s-ariety of Bangon. 
All Bangons :ind Goiiorlijmchg should therefore have the viscera removed 
soon after they are taken, and the dark oily fluid w-ashed away; when, if it he 
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necesaory, they will keep fresh as long as any other kind of ash; hut if 
this lie n^lccted, the stomach rapidly putrifics. in which state if it be 

necessary to use these fish, the thin parts adjoining the ventral fins should 
be removed. 


— GoxonniTNCHrs petrophili;^ J, M. 
sJoum. Asiat. Soc. Beng. 4. t. 1. 

For an account of this spedes I must refer to the fourth volume of the 
Society s Journal, m which its habits are fiiDy described under the heat! of 
* Remaon Trout/—the name given to it by English sportsmen, not from the 
sport it afforded, as it could not be induced to take flics or any sort of bait 
The lower jaw is a mere valve placed on the under surface of the head, and 
used for uprooting and sucking into the mouth the slimy vegetation tliat ac* 
cumulates on the surface of rocks submerged in clear mountain torrents. The 
snout is elongated and muscular, witliout cirri; the scales are minute, and a 
double row of pores for the transmission of mucous are ranged along the 
iatend line. There are eight or nine rays in the dorsal fin, and the intestines 
are about eight lengths of tlie body, including the bead and caudal fin. 
It inhabits streams in Keiimoii at an elevation of 6,(KK) feet above the 
sea, and has been observed by Lieut, Hutton at similar elevations in the 
mountains north of Simla, as well as by Dr. Campbell in Nipal. The fishes 
of the Himalaya are as yet but little known, and the characters which I 
formerly gave of tills species are now unsatisfactory even to myself; it is 
therefore to be hoped that residents in mountain districts will contribute 
small collections of tlie fishes of their neighbourhood to our Museum, or to 
other scientific institutions, where they may be properly examined. Should 
I be honored with any such consignments, the parties forwarding them 
may rest assured of their recehing as prompt an attention as circumstances 
may admit of. 
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Til.— Go>rt>HHYNCHUS MACROSOMtJS* .J, M- 
t 43, f. 7. ^ 

CypriauA Eucli. 

This species appears to be very widely distributed, having been found 
by Buchanan in the Tista river, at the foot of the Sekim mountains on the 
norUiem frontier of Bengal, and by Mr. Gri/fith in the cataracts of the Brama, 
putm, in tile eastern extremity of Assam. A small collection of fishes made 
by Captain Honnay in the rapids of various rivers in Assam, also contained 
many examples of this species. Tlie length of tlie head is equal to the 
altitude of the body, and to one-sixth part of the entire length. The e>’e* 
are placed somewhat behind the middle of the head, and two short cirri am 
placed at either side of the snout, which is long, round, and muscular; the an. 
terior lip is fimbriated on the edge, tlie posterior lip smooth, the mouth small, 
and transverse. Tliirty.nine scales are placed along the lateral line, and ten iii 
an oblique row from the base of the ventrals to the dorsum. The fin rays 
are long, and in number as follows, 

D.ll j P.14 ; V.8J A.7 : C.lfl. 

The two first rays of the anal are closely united. The general colour i, 
dusky greenish blue, dimimshlng in intensity on the sides, belly, and fin. 
The three specie, above described arc the largest of the group, usudly attain 

ing six or eight inches in length. »ttam- 


• By gi.!n, a tnia tsrminuini Co 1 ^ He aiBra nsiae nf ibii ipeeis. Buehioao hat , 
il the inoM inappropriate that eeuld be id.nnsL So fcr fron, it being brond, i| (. tbe L , 
pn-porUoiwl form among the fmonomlnm, i. ip fc,. 
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IV.— Gonobhynchus bbevis^ J» M. 
t. 43, f. 6. {i. 

Cf/prinHs ffo/mjft/t. Bach. Cyprinu^ di/angra. id. CoU- 

Tins species I have not met with, but it has been found by Buchanan 
in the Kosi river, in the north-western parts of Bengal, as welt as in the 
Ganges* It appears to differ from the former in being of shorter proportions, 
and by having one my more in the anal fin, which with the ventrals and 
pectorals are thin and pelucid; only that Buchanan states that it contains two 
cirri, tjis description might be referred to G* g&bioides. 

In his collection of figures, however, Buchanan seems clearly enough to 
point out the species to which he alludes in his description, although he has 
there given it a different name. 

V, —GoNonHVNcnus Rt'PECui-tJs, J, M. 
t. 43. f* 4. 5. 

Tliis 6\>ecm has tiie under surface of the head flat, with a cartilaginous disk 
or sucker behind the mouth ; snout broad, smooth, depressed, with a row of 
open pores c-xtending round the snout between the nostrils, and another row lie- 
tween the eyes; mouth very sniall, vertical, and fleshy; pectorals round; fln rays 
short, soft, and the membrane in which they are enveloped thick and opaque* 

D.8: IMO r V.9 ; A.6 ; C*90* 

Colour yellowish ivhite below, and dark brown above, without spots, Tliiriy- 

five scales along the lateral line, and nine rows on either side between the dorsd 

and ventrals* The specimen ftom which this description has lieen taken was 

found by Mr* Griffith in the Laeeh river a few miles beyond Bmmacund, at an 

elevation of lOOO feet in the Mishmee mountains, !at. ST 45' N. long. <J6" 20' E. 

The abdominal camd is very narrow, and about eight lengths of the body* 

s s 
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VVith it was^found the following, which though I have described as a species, 
may only prove to be a variety, 

VL—Gonomynchus B&AcnveTEaus, X M, 

Under surface of the head flat, with a cartilaginous disk behind the 
mouth; two very minute cirri and a few irregular pores on the snout; there are 
thirty-six scales along the lateral line, and seven rows between the ventrals and 
dorsal on either side, 

D.8 : PJ4: V,9 j A.7 or fl: C. 19 . 

The disk or sucker is, as usual in all the species in which it is fully 
developed, of an oval form; composed of cartilage slightly elevated in the 
middle, but hollow externally, and surrounded with a loose membranous 
margin. 


VIL^Gonobhvnchus bimaculatus, X M, 
t. 43, f, 2, /3 

This species, which is figured in Buchanan^s collection under the name of 
Cyprinus ffodiyava, is, I concdve, the one described in the Gangetic Fishes as 
Cyprintu lamta, which was found by Buchanan in rivulets with rocky bottoms 
in the province of Behar, as well as in the Gorrockpore district. In a small 
collection of fishes presented to the Asiatic Society by Mr. Hodgson of NipaJ, 
I find a specimen which seems to correspond equally wdth the figure and 
description given by Buchanan. The following is its description-^Pectorals 
rounded, snout with two very minute cirri, rough, divided by a deep fissure, 
and studded ^vith large irregular pores ; behind the mouth there is a smooth 
caUous sucker, and at the base of tlie caudal fin on either side, a black spot. 
The fin rays are, 

D.IO: P,lSr V.9 j A.T:CA9. 
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Thirty-five s<^les along the lateral line» and seven rows from the base of the 
ventrals to the dorsum. The following may perhaps be regarded as a dif¬ 
ferent species, 


vill.—GoNOaHVKCHUS CAUDATUS, J. M. 

Snout wartyj. porous,, and divided by a horizontal fissure, without cirri; a 
black spot at the base of the caudal; low'er lobe of the caudal longer than 
the upper \ thirty-four scales along the lateral tine, and eight rows from the 
base of the ventrals to the dorsum* This species, if it may be so called, 
corresponds in other respects with G. bimaculalut. It found by Mr* 
Griffith in the Mishmee mountains. 

IX*— Gonorhynchus fimbeiatus, J* M. 
t 43, t 3. /3 

V Cyprinui sadat Buch. 

This species is distinguished by four cirri shorter than the head, the lateral 
line is placed high on the sides, and the dorsal fin anterior to the middle of the 
back. The fin rays arc, 

D.13 ; P*^ j Vfi: *A*7 t C 

Colour green above, and silvery below. This would seem to be an alpine 
form although it wants the sub-maxillaiy sucker, and was found by Buchanan 
in the Bramaputra in Lower Assam, I have not met with it, and can therefore 
add nothing to the information given regarding it in the Gangetic Pishes. 

To this group must also be added Ct/prinM gotyl/t^ Gray, Hardwicke‘s 
Ulustrations, t. 5, f. 3, said to have been found in the movmtains of India. In 
the synopsis 1 have stated what seem to be its distinguishing characters. 
Since the paper has gone thus far through the press, the first volume of Mr. 
Swrainson's work on the Natural History of Fishes, Amphibians, and Reptiles, 
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I#ond, 1S38» h;w readied me, and aflt:>rds many observations in corroboration 
of the results to which 1 liave been led in the analysis of Indian C^prinidtr, 
particularly in the formation of tiie abenant groups of the family. Speaking 
of the apodal order» to which the Gonorhynchs present many relationsp as well 
in their lengthened cylindric forms^ thick integuments, and submaxillarj’ 
sucker with which they are furnished, Mr. Swainson says, “it arould seem, 
indeed, that nature upon leaving the annulose circle, and entering that of the 
fish, intended to show us all the forms of variation in the first group, which 
she afterwards employ's to characterise higher divisions t this she has done 
in the class Acrita^ os Mr. Maeleay has so beautifully illustrated in the “ Hone 
Kntomologicarand in confirmation of this, we now find the apodal forms 
rextppear, not alone among the P^namintr os in the Gonorliynchs, but also 
in the Ptatycaru and CobUmt^t thus marking the most distant groups with 
certain types, through which the character of annulose animals, or worms, 
may be traced. Unacquainted before with this analogy, yet In the formation 
of aberrant groups I have been led to the dex^dopment of its truth by another 
path* than the one which led to its detection by Jlr. Swainson. 


II—SuB-FAsi.—SARCOBOIIIN.E, J. M. 

Characteks.— A Uufit A^ttoh oh /be apex of the loicer JaWy tnore or diEiinct i 
intestinal canal short i colonbright. Lihe the PiconomiiMC, they are coi^fn- 
ed to fresh tcater, hnt their habits are carmrornu* ; sire small. Three rays 
in the branchial membrane. 

The first object is to show that the relations of this sub-family to the 
Pa'ONomiHtr are parallel, and therefore that the two groups are distinct. The 
numl)er of types representing genera in each sub-family are apparently five 
some of them are very well made out; as for instance, Cirrhinas, Barlms 
Gobio, and Gonorhynchns among the Pa^onomina^i and Sysiomns, Perilampns, 
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iMTudacu^ and Qpsariut amon^ the Sfiteobitriuit. Tt remains^ however^ to be 
determined from the materials of other parts of the world, whether the 
Caitijtfomi and Lttf/es may not be united with tlje Cirdtini, and Ci/prtHUj 
carpio With the Barbels, or retained as the type of distinct groups to whidi 
CtfprhtHJt jtewtpiofiiSf J, M. and other similar species may be united. It 
remains in like manner to be determined, whether the Breams arc to be placed 
with the Pttoftomina-, or, as tlie only Indian species indicates, with the Sarco- 
horin ^; and in the latter case, if they may not be united in one group with 
the Perilamps. 

It is these doubts, which can only be settled by a direct appeal to the 
species of other countries, tlmt renders a comparison of the two groups in this 
place somewdiat unsatisfactor)% Without attempting to speculate on the 
subject, we may at once compare together those genera in both sub-families 
witii which we are best accpiainted. 

The bead and body in the genus Bftrbus are long, and slender, but in the 
genus Si/stomug short and deep: the Barbels blend in their direct affinities 
with the herbivorous forms ; and the Systems with the carnivorous. The same 
result w^ill attend the comparison of any of the other groups of the tw*o sub¬ 
families, as the Opsarions and Barbels : both have the body and head long and 
slender, and are the most caniivorous in their respective groups ; both have 
short dorsal fins, and tlie head much elongated behind the eyes; but here 
their relations end. The Barbels are without an armature on the jaws, and 
have a long, narrow stomach and intestinal canal, and feed upon small fishes 
and plants i the Opsariona, on the other hand, have a capacious fleshy stomach, 
nil armature on the lower jaw, and the power of seizing and swaUowdng piece¬ 
meal species wonderfully approaching their oivn siae. In the one case the 
characters blend with the herbivorous, in the other ^vith the carnivorous 
Cyprins ; thus proving sucli relations as do exist to be those of anaiog>% and 
not of afiinity. Tlie affinities of the Barbels are indeed well understood to 

be confined to the Pitonomha. The direct affinities of the Opsarions with 
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the Pcrilanips and Leudscs are, on the other band, clearly enough oonfiued to 
Sarcobffrha ;; but there is a group still required to fill up the space between 
the 0|»iirions and the ^jialopteriHir in order to complete the Sfircoborhi^, and 
unite that group with the aberrant circle. Whether the American genus 
or the genus Sadts, Cuv., or Etyiftrinv*^ Gronov. which all iiatu- 
nilists sup]>ose to present near relations to Ct/pnnidie, may, one or alJ» be 
destine<l to fill up this blank. Is a question regarding which, without those 
genera before me, 1 cannot venture an opinion. Amia, I may remark, is said 
to be without appendages to the stomach, a drcumstonce wliidL 

ought to place it with the Cypriiis, rather than with the Cfupeida. 

It may be necessary to explain in this place why 1 Irnve given tlie ttvn 
principal groups of Cy/>rittidiv the rank of sub^families, ratlicr than that 
of mere genera. A genus appears tx> have been intended os the lowest deno. 
mination of a perfect group j and, indeed, b still so regarded that no smaller 
groups are supposed to be oompriscil within it, alUiough where the species 
are numerous they may be conveniently separated into artifidal sections, or 
sub^enent Should sudi sections be further augmented, so as to become ne¬ 
cessary to separate them still farther, it Is obvious that this can only be done 
by augmenting tlie value of the higher group, by raising it to the rank of ii 
family, or sub-family, when the sub-genus would naturally become a genus. 
This is wliat 1 have done i and though a spedes may be so isolated, as to form 
a distinct family of itself, by means of the numerous links that would be 
requisite to connect it with the nearest known forms being lost, or undis¬ 
covered, yet this Is so unlikely* now to be the case in zoology, that tve may 
regurti the number of genera as the safest rule for determining the value of 
groups; and as genera are understood to be the lowest denominatioii of perfect 
groups, and sub-gciiera mere artlHdal sections of genera, we can Iiave no 
uncertainty in the nomenclature of groups; though I am aware that for want 
of a little rcHection on tJiis subject, the distinction between genus and sub. 
genus is often confounded, or ill understood. 


Sysiomu^. 


INDIAN CYPRINID*=E- 


This sxib-family includes the several divisions into which Iiidian species 
have been separated by Buchanan, under the terms Cheift^ PtmtiuM 

Danio, J/«r«//wA and OiWio, whicii were merely characterised by that author 
as having no resemblance to other genera. Indeed it would have been im¬ 
possible in Buchanan's time to have assigned positive clianjcters by which the 
Sarcohorints, or their subordinate groups, could be distinguished, without a 
knowledge of the discoveries that have been made by Mr. Macieay^ In the 
introduction to the Gangetk Fishes^ we are told that to have adoptetl the im¬ 
provements introduced by Cuvier, whose system appeared after the M.S. had 
been prepared for the press, would have occasioned a trouble for which there 
would not have been a fiuflTicieiit counterbalance; and Indeed that system alone, 
without the aid of Mr. Macleay's views, which appeared about the same time, 
w'oidd have afforded very little assistance In this family. It is impossi¬ 
ble, however, not to admire tlie excellent notions of natural affinities which 
are ap]iarent in every part of Buchanan’s work, but particularly in the genus 
Cyprhus, where lie was induced to cast aside all respect for systematic writers, 
and to act independently of their authority* All that can be regretted is, that 
more care had not been bestowed by him in characterising the new groups which 
he proposed, of which Chela alone appears to be the only one that has been 
ttdoptctl, and that merely from a aupi>osed affinity which it presents to Clupea: 
or Herrings. The Chela-^ however, strictly speaking, consist only of three or 
four aberrant forms, whose affinities lie between the Perilamps and Opsarions. 


L—Gen, SYSTOMUS, J. M. 

The head is small, oval, and smooth; the mouth is small, and when opened 
the intermaxilUaries are drawn forward so as to fonn a somewhat cylindrical 
tube; the tongue is thick and fleshy ; the dorsal, placed in the middle of the 
biiek, is composed of rather long, but not numerous rays preceded by a spine, 
and placed opposite to the ventrals ; the body is deep, short, compressed, and 
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-snlient on the upper m^irt^in, but less prominent below: the colours ore u$xuiliy 
distributed in [peculiar spots and streaks ; the scatos are large. The speriet ore 
tiumerouSi and of small size, but very abundantly distributed throughout the 
|K)nds of Scngal, Assam, and indeed the waters of all parts of India. 

The stomach is a long, narrow, fleshy tube, terminating in a single intes* 
tine, which in most of the species is twisted round the stomach like the thiead 
of a screw, see PI. 54. f. 12, er, oesophagus, is the vent. The entire length 
of the canal does not however in any case exceed thrice tliat of the body. The 
air-vessel and liver are fully developed, and present slight variations of form 
III the different species, but agree generally with the same organs m the 
Cirrhins. From the shortness of the intestimd tube compared witli that of 
PiPonomtntF, as well as on account of their bright colours, and the peculiarities 
of the mouth, whicli seems to be constnictcd chiefly for insect food-^the 
remains of this having been found abundantly in their stomach^these fishes 
are placed with the SarcoMfta>, Their protractile jaws, often supplied with 
cirri or muscular filaments, and their comparatively elaborate digestive organs, 
indicate, on the other hand, a perfection of structure compared with the 
other genera of Sareohorina;, that naturally raises them to the first place in 
that sub-family, of w luch they consequently become the typical group. 


I.—SvSTOMUS IMMACULATUS, J. M. 

PI. 44. f, 5, 

Entire length equal to about twice the depth, back arched equally frem 
the snout to the dorsal fin; the upper lialf of the dorsal spine serrated behind ’ 
tlurt>*-two scales along tlie lateral lino, and ten in an oblique line from the 
base of the ventrals to the dorsum. Four smaU drri. The fin rays 

DJI: P.15: V,g,A,7: C.l9, 

Colour green above, below greenish white, fins pale, imd a tinge of red 
the epercla. The .tomneh .eiden* the esophageal extremitj-, and the 
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|K)stcrior cell of tlie air-vessel tenninates in a sharp point. Stjxtomui chrjfscstmtu 
of the synopsis is probably a variety only of this spcdea, which is generally 
distributed throughout the rivers and ponds of all parts of India, sometimes 
weighing as much as two pounds, but generally much smaller; it is however 
taken in vast abundance in some places, which makes up for its deficiency in 
size; it is considered a sweet, w^holesome food. 


II.— Systomus ckrysopttercs, J. M. 

A short, weU formed little species with red pectoral and ventral fins, with* 
out cirri or spots ; each operculum tinged mth red ; upper parts of the body 
olive green, below silver)', Tlie fin rays are, 

D.9 : Pri3J V.9i A.? ; C.18. 

Twenty three scales along the lateral line, and eight in an oblique line from the 
base of the ventmls to the dorsum ; the second ray of the dorsal spinous, but 
smooth bchiiid. This species would require to be further examined; it abounds 
in the Bnunaputni in Lower Assam, in the curly part of the cold season. 


III.—SY^OMUS TETHARITPAGCS* .L M. 

t. 44. f. 3. 

Cyp> titins, Biich. P, G, B(tr<tjake of the Assamese. 

Depth of the body compared to the entire length, including the head and 
caudal, as one to three; body equally arclied above and below, a black spot at 
either ctid of the lateral line. The fin rays are, 

D.IO: P.13; V.9; A.f : C.20. 

The stomach is a narrow* fleshy tube, ending in a still narrower dark colovued 
intestine ; which, together with the stomach, is not much above the length of 
the body. 

This is a very common species in the Bramaputra, and is found in great 
abundance along w ith tlie last described. 
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IV*—Ctprinus sophqrEt Buch* 

Op* Cit t 19- t 86. 

Without cirri Short and elevated body with large scales, green above, 
below silvery, with a distinct black spot on the lower part of the dorsal fin, 
and another at the end of the tail ^ and a diffuse yeUow spot on the opercula. 

D.IO: P.ll: V.9: A,75 C*19. 

Buclionan states tlmt this siujcies is common in the ponds thnouglioiit 
Bengal. A small collection of fishes forwarded to me by Dr, Macleod, Insp. 
General of Hospitals, from Hazareebagh, a place about one thousand feet 
above the plains, contained examples of this species* 

V.—Cyprixcs ticto, Buch. 

Op. Cit. PI 8. f. 87. 

Mouth small, without moveable intermaxiilgrics, lower jaw rather longer 
than the upper, formed of two limbs placed parallel to each other, and 
affording a slight prominence at the apex; intestine twice the length of 
the body. 

The depth of the body is equal to half its length, exclusive of the head 
and caudal; scales large, twenty-four on the lateral line, and eight in 
depth from the base of the dorsal to the ventral on either side. The dorsal 
is placed on a high and sharp ridge, the arcli of the back extending e<iually 
from the base of the fin to the snout j the lower margin of the body is less 
prominent than the upper; there is a black spot at either extremity of tlie 
lateral line, and one on the dorsal tin; the first tluree rays of the dorsal are 
united, and spijiy* Fin rays are, 

D-11 : r.l5 very small i V,9: A.7 i C*20. 
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Colour iibove dark green or purple, below silverj^; lengthy about two Inches- 
Though small, tliis species occurs in such vast numbers as to be extremely 
important as a wholesome and nutritious article of food; they art? generally 
taken in casting nets, which at every draught bring up a large number from 
almost any pond in Bengal and Assam. 

A variety of this species witli two rows of dots on the dorsal b figured 
by Buchanan as C*j/p. Itifaetcu/ntuaf but as it bas two black spots on each side, 
it should rather have been named quadrimacufatits. 

Buchanan alludes to a species which he named the description 

of which he postponed in hopes of recovering his drawings which were retain¬ 
ed in India, 


VI.—SYSTosrcs pyuropteucs, J- M, 

PL 44. f, 1. 

Depth equal to half the length, but the body and head are thinner, or 
more compressed thwi in any of the other species; there is a black spot on the 
lateral Une over the anal fin; the second ray of the dorsal fin is strong; mouth- 
furnished with a smaU hook on the apex of the lower jaw; twenty-four scales 
along the lateral Une, and nine in an oblique row from the base of the ventrals 
to the dorsum. The fin rays are. 

D.9:1M3:V.95A.7:C.19, 

Colour above green, below silvery stained with orange on tlie sides, fins 
bright red. 

The abdominal canal of this species is thrice the length of the body, exclu¬ 
sive of the head and caudal. It is very numerous in ponds in Upper Assam, 
seldom attaining a larger size Uian two Inches in length. 
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VIL—CvpRiN’rs coNCHONius, Buch. 
t. 44. f. 8. /3. 

Kojir/tott pungfi of the fishermen. 

One black spot near the middle of the tail as in ptfrroptentSt but the 
body is shorter and deeper; colourgTeemsb above, and silvery below; iins 
pale ; second ray of the dor&jJ spinous and serrated behind. The fin rays ore, 

D.10:P.10;V.9;A.8:CJ9. 

In the Waters of Behar, Buchannn observes, the fins are blackish in thisspeciest 
iind still farther west in a sta^ant river full of weeds it liad the lielly stained 
with black, while the dorsal and caudal were yellow, tipt with black. 

VIIL—CvpniMus CHOLA, Buck, 
t. 56 f. 3. fl 

C/tofa pungti of the fisherineiu 

Depth ccjual to half the length ; arch of the back rising abniptly from the 
nape to the base of the dorsal; two very smal! drri ; third ray of the dorsal 
spinous, but smooth^ged ; scales kige, tiventy-six in a line along each side, 
and nine in an obliijue line from the base of the ventraU to the dorsum. The 
fin rays arc, ’ 

D.ll:P.15:V.9:A.7:C.m 

VentraU bright red, pectorals, anal, and opencula stained red, and an indistinct 
blackish spot on the toil; above olive green, below^ silvery. 

The alimentary canal is very small, and about twice the length of the 
body, 

m 

Casting a net into a ponil in Jliildic Assam, not presentmg any remark¬ 
able appearante of containing fish, about ISO were brought up at a sin le 
draught; of these fortj- were S. ptjrropterut, thirty CypriMut tMn, fihm, 
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C. sopftorCf eight S, imMacuta^us, ten Anaf/a:i scandens, Cuv^ 6vc E^oje canciia, 
Buch., five OpsariNs/asciams. J. M-, jmd two Silnruji singo, Bueh. and five 
Tricftopodtiji coiUa, id. With the exception of the Trichopodwt the five laiit 
kinds prey upon the Sy^iomu which ure theraselves insectivorous. The extent 
of the pond may have been 400 yards, and that of the net three yards; and sup¬ 
posing half the fish to have escaped from under the net. the number in the 
pond would have been 39,000. ^Vhcn we consider tlie vast extent of surface 
occupied by waters e<iual]y productive, both in Bengal and Assam- we may 
form a conception of the inexhaustible supply of fish that might be procured 
for consumption in other parts of the country where they arc less plentiful. 


IX. _SySTOMCS GIBBOSUS, J, M. 

t. 44, f. 7, /3. 

Cyp. Terio. Buch. 

Teri puttgii of the fishermen. 

Back abruptly arched from the nape to the base of the dorsal, belly 
straight from the pectorals to the anal, which is placed on an oblique base, as in 
the Barbels. There is a distinct black spot on the lateral line over the anal. 

Tlie fin rays are, 

D.lli P,13: V.9: A.8i C.19, 

Colours above green, below silverjv the fins pale, the nape, snout, and part 

of the opercuUim marked each with a yellow dilRise spot. This and the fol- 
lowing species were found by Buchanan in the north eastern ports of Bengal, 
and are beautifully figured in his collection of drawings. Buchanan says that 
in old individuals the spot on the tml becomes surrounded by a faint ring. 
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X._Systo51US malacopterus, J. 

t. 44. f. 9. 0- 
Cyp^ coeuatist Buch. 

KMuatl of the tishernieti. 

Back abruptly arched from the nape to the dorsal, which is somewhat 
rounded and without a spine; scales large, and black at their bases; lower 
margin of the body uniformly rounded. The fin rays are, 

D.IO: P.15: V.9: A.7: C.!?. 

Colour above greenish, without any distinct spots on the sides, below 
silvery, ventrals light red, other fins pale; found by Buchanan in the Kosi 
river in the north-western parts of Bengal. I have not hesitated to place it 
in this group, as well from its general characters as from the remark of 
Buchanan, that the '^jaws protrude much in opening.^ 

The three remaining species are slightly diaphanous, with a chaste and 
beautiful variety of colour distinctly distributed over the body* The lobes of the 
caudal arc not separated by a deep fissure, thus indicating an affinity to the 
Perilamps ; and as such peculiarity of form and diversity in the fitted colours 
indicate in all similar cases throughout the Ct/priaidte carnivorous habits and 
structure, I cannot view these species as an exception to the rule, until they 
are proved to be so. 

XI.—Cyprinus GELttrs, Buch. 
t* 44. f* 4* 

Gclipungti of the fishermen. 

Abdomen and a stripe on each side silvery, an irregular black spot 
extends over the first three or four rays of the dorsal, as well as ventrals and 


Si/stomwt. INDIAN CYPRINID-^. 387 

anal; a l>lftck bar across the tail, and another behind the pelhidd abdomen i 
eyes rather large and elevated. Fin rays, 

DAO I P.lSr V3: A.Si C.19. 

Second ray of the dorsal serrated behind. Twenty^hve scales along the lateral 
line, and night in an obliijiie row from the base of the ventrals to the 
dorsum. It is a beautiful little species very common in the Sunderbuns, and 
is usually found about an inch in length 

XII.— SvSTOMUS LEPTOSOMDS, J. M. 
t. 44. f* fJ. 

Ct/p. pfiHlnniOf Buch. 

Green above, abdomen silvery, five black transverse streaks on the sides, 
ventrals red, second my of the dorsal indented behind. Fin rays axe, 

D.IOJ Pa2 : V.8: A.7: CAO^ 

This species is still smaller than the last, and very much resembles it; 
but there are only twenty scales in each row on the sides. It is also found in 
the Sunderbuns where it is caught in creeks, on the return of the tide, by 
means of small baskets, it is then dried in the sun, and though hardly an inch 
in length, affords with Ct/p. geliux> Cyp. ceatKjr. Perilampus gfriatus, and other 
equally small species, a considerable supply of food to the poorer classes. 
^\niere the larger species are so plentiful, these small kinds arc only sought 
for from the ease with which they may be preserved without salt. 

XllL—CypniNUB canius, Buch. 
t. 44. f, 6. 

Abdomen, opercuia, and lateral line silvery; several black spots on the 
sides, with a black spot at the base of each of the ventrals. and at that of the 
dorsal and anal fins; rest of the body and fins red, second ray of the dorsal 
serrated behind, 


388 


INDIAN CYPR1N1D.€. 


SfircobortNa. 


n.- <Gkn, ABRAMIS, Cuv. 

Body short and elevated* a short dorsal is placed opposite to the ventrals; 
aiial long, colours plain. 

The following is the only species yet found in India. 

CrmiKus coTis, Buch. 

Back raised suddenly from the nape to a salient point, behind which the 
dorsal is placed; in front of tlie first ray of the dorsal there is a small dark 
spot, but all the rest of the body is sih^ery. The fin rays arc, 

mo : P.13 j V.lO ; AS2 i Cl9. 

Buchanan makes them, 

D.IO: P,16 : V.12 l A.36 ; C.IO. 

Until it be shewn that we have described different species, which I do not 
think we have, the discrepancy may be supposed to have arisen from the diffi¬ 
culty of counting the fin rays. 

The intestine is continuous with a small elongateil stomach, and the 
w hole tube scarcely exceeds Uie entire length of the fish, including the head 
and caudal 


III.—Gen. PERILAMPUS, J. M, 

The Breams, as defined in the Regnc Animal, are Cypnaidis that have 
neither spines nor cirri, their dorsal is short and placed behind the vcntrals 
and their anal is long. This was quite sufficient to embrace the few species 
that were known at the time; for although sevemi editions of the zoological 
system of Cu^ncr appeared subsequently to the publication of tlie Gangetic 
Fishes, in which many of the species composing the genus Ptri/amp»jt are 
desenbed, yet the retention of Buchanan^s drawings in India not only deprived 
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that author of much of the merit to which his labours as a naturalist en¬ 
titled him» but the world at large of the masterly elucidation of this subject 
that miglit have been expected from the hand of Cuvier. 

Notwithstanding the very general assemblage of forma that Cuvier's 
definition of the genus Alframia might be supposed to admlh the European 
species only amount to five, and three of these are peculiar to the tributaries 
of the Baltic. I found, however, upon a dose examination of Indian Cifpri^ 
w/fAe that if we were to content oursdvea with the characters given of the 
Breams by systematic writers, we should not only confound at least two 
natural groups, but augment our Indian species of that genus to about 
thirty five in number. 

From this vast accession of materiab, for which we are chiefly indebted 
to Buchanan, I am enabled to distinguish two natural genera, Perilampua and 
OiMarius, and to suggest something like natural limits to the hitherto ill 
defined genus LeuciscHr. Before entering upon the consideration of any 
one of these groups, it ia neces^rj' to offer a few remarks on their general 

distinctions. 

The Ferilamps, so called from the brilliancy and variety of their colours, 
as well as the Opsarions, or tish-eaters, sei^e their prey by means of a sudden 
effort or spring, for the performance of which the great breadth of fin appears 
to Ik? accumuiated behind. The mouth is armed with a prominent knob 
on the apex of the lower jaw, more or less sharp in the several spedes; when 
the mouth is closed this knob is received into a corresponding fissure in 
the upper jaw: thus far the two groups agree, but in the general develop- 
meut of their forms aud structure, nature has assigned to each a totally 
distinct organization, adapted to the peculiar ends for which the species were 
designed. Between the two groups here alluded to the Leaciaci occur, con¬ 
sisting perhaps of species that might lie referred on the one side to the 
Pcrilamps, and on tlie other to Opsarions, rather tlian forming, by any distinct 
structure or habits of their own, a natural group. 

V y 
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Tlic P^lamps, or first of the three groups in question, seem to follow 
the Breams as next in the direct relations of habit and structure. Our only 
Indian Bream Im the short alimentary canal of the SarcoborhtPt and those of 
Europe appear to indicate a somewhat eorresponding disposition for animal 
food. Such is particularly the case with Abramh hitcca which, when sebing 
live bait, according to Mr. Yarrell, is more prone to rise than to descend, causing 
the float to lie horissontallj on tlie water rather than to drag it like other 
species beneath the surface. Tliis may or may not indicate an affinity to 
the habits of the Perilamps. though the form and colour of the species in 
question are in favour of the affirmative; I merely allude to this peculiarity, 
which is referred to by Mr. Yarrell on the authority of Mr, Lubbock, as 
a singular circumstance, probably capable of explanation by reason of the 
affinity here suggested. 

The first species in which we observe a decided approach to the dm- 
racters of the Perilamps Is Ci/prhtuJt derttrio, Buch., whicii combines the long 
anal and form of a Bream with the dorsal of a C^prmus propria^, and the 
mouth and real markings of a Periiampus, As the Litter group, and consequimt- 
ly the peculiarities by which its species are distihguislied were unknown until 
now, some of the most striking characters which lielong to it were lost sight 
of ID the figure of Ct^prinus decario given by Buchauan. The mouth is direct¬ 
ed upward, and although llie peculiar prominence of the apex of the lower 
jaw is absent on this species, yet tlic deficiency in this respect is compensated 
For by a slight roughness on the lower jaw, first observed by Buchanan, 
and w'hicli be thought ** might perhaps be considered to be teeth," without 
a suspicion that an indication of any maxillary stnicture equivalent to pre¬ 
hensile teeth in this family sliould prove the carnivorous propendties of 
the species possessed of such peculiarily, and that both In structure and mode 
of life they should be found perfectly distinct from ordinary Cvprini. 
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Perilam?U3, J. M. 

Characters. —Head small and raised, suborbitar plates broad below, and 
narrow behind the eyest moutJv smaD, and directed upward, so that the apices 
of the jaws are raised to the altitude of the erown, the lower jaw is armed 
at the point with a blunt knob or equivalent organ to teeth. The tongue is 
thick and ivridklcd. The body is much compressed; the back straight or only 
very slightly raised under the dorsal; the belly or lower margin is very pro¬ 
minent, and the sides are marked with bright colours^ mostly blue. The caudal 
is large, a small dorsal is placed opposite to a large anal, the vcntrals and 
pectorals are small, but in some the ventrals are composed of elongated rays, 
apparently to fftcilitate the effort to rise into the air, 

Tliey are without spines* and often with long setaceous drri. 

T,—CrrEiNrs devarid, Buch, 
t.45,f. 2.—P, at.6l.f. 94, 

This species has l>een referred by Cuvier to his sub-genus Cj^prinns prn- 
priun. To me that group does not seem to be either natural or well defined, 
in as much as the dontal spine is by no means commonly associated with a 
lengthy dorsal fin ; indeed both the cliaractets alluded to are so ariifieial that 
they cannot be had recourse to in forming any group of OjprinUiif. Authors ‘ 
from a difiidenee to reject altogether a group that has received tlie sanction of 
so liJgb an authority as Cuvier, are continually In the habit of modifying the 
characters of the group in question* to suit the particular species they meet 
with* as T have done to bring Ojprinvjt semijiloius into it; but were I acquainted 
sufficiently with European species, 1 might have had no hesitation in making 
Cyjyrhiiu the tjpe of « new group, Cyprims carpio, on which the 

group is founded* seems to me to be strictly a Barbel* uniting that genus with 
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the Girrhins; the remain iug spedes of Cyprivtts prop, may be formed into a 
natural group characterised by a long dorsal and the absence of cirri : view the 
subject as we mavp Ijowever^ C^prinus r/et«m^Bueh. is not only different 
from tlie true Cyprins, but from the whole of the Peeonomitiitr. 

The body b much compressed^ narrow, and deep; the head smalh without 
cirri; the dorsal and anal longt opposite, and witliout spines; the tins feeble, the 
mouth raised obliquely upwards, and the sides marked each with a broad 
purple streak, and the abdominal canal, which is continuous with the stomacli, 
b altogether only equal to about the length of the body* For these reasiins 
I regard Cyprinttjs derario as a Perilampujif presenting relations of analogy only 
to Cifprinu* propriujf, as indicat^ by the arched bock and the long dorsal. 

The foliovring are the characters by which it may be dbtinguished.-^ 
depth equal to half the length, back arched, dorsal long, sides marked with a 
single interrupted crooked light blue sti^k extended over the caudal, jaws 
rough, wdth a blunt knob on the apex of the lower jaw, which b narrow 
and directed upwards. The bn rays are, 

D.lg: P,10; V*s: A.18: C,19, 

There are about forty scales along the lateral line, which descends along 
the third row of scales from the ventral margin. Seldom attains more than 
two inches in length, and is common in Bengal and Assam, 


II.— Pebilamfus ostreochaphus, J* M. 
t. 45. f. 3. 

The depth is almost equal to lialf the length of the body; the back is 
straight from die snout Co the caudal, and the lower margin or abdomen b 
much rounded and protuberant; the head b small, dirocted obliquely 
upward, the body much compressed, and the sides are marked with several 
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distinct purple stripes extending from the brancliiul aperture to tlie extremity 
of the caudal; the colour of the back is bluish black, and of the abdomen red* 
dish white or pink; the caudal is almost entire, the middle rays being very 
little shorter than the outer. Fin rays are, 

D,1211M5 i Vm i AdG : C19. 

Tiiirty-five scales along the sides in depressed oblique rows, and about fifteen 
from the base of the ventrals to tlie dorsum. The mouth like the head is di¬ 
rected upwards, and has a prominent knob on the a]>ex of the lower jaw ; the 
tongue is thick and corugated. 

The stomach of this fish is about half the length of the body, and terminates 
in an intestine equal to about the Icngtli of the body. The intestine is 
reflected over upon the stomacli, and from thence extends straight to the vent, 
fn the stomach of all those I have examined I found nothing but the remains 
of insects, such as live on the surface of waters. 

The liver extends in a single lobe along the surface of the stomacli, to 
which also the spleen adheres loosely. There is a peculiarity in the air vessel of 
tills species, for instead of being a distinct organ it seems to be cither wanting, 
or merely formed by a dnplicature of the lining membrane of the abdomen 
wdiich forms an air cavity under tlie spine. 

This species is found throughout Assam in small indolent streams, as well 
as in the larger rivers. It is also abundant in some parts of Bengal, though 
it is one of the few species that escaped Buchanan’s observ’ition. It usually 
attains about three inches in length, but its, great depth and abundance 
in some places renders it of value as an article of food, 

PnaiLAMPUs ^ftuiPiNKATtrs,* J* M. 

i. 60 . r I, 

For this very well marked species we are indebted to Mr. Griffith’s 
r^arches in Assam, although It escaped my notice until very recentJj, 

* £tvm. ^^uahieu md ptntta/ in ohufioa io ihe donal wkJ udiI being of eqnaJ 

Z Z 


> 



1 • 









INDIAN CYPRINID^. 


SarcoiforittiV, 




when engaged replenishing the spirits in whiuh a portion of Mt, Gritlitlfs 
extensive botanicai collections are preserved, during his absence with the 
idroy of the Indus.* 

The depth of the body is from one-third to one-fourth of the entire 
length. The pectorals and ventrals are short, tlic dorsal and anal are of equal 
size, and the lateral line descends close to the lower margin of the body. The 
fin rays are, 

D.13:P,13rV.9:A.l3jCl9. 


There are thirty-two scales along the lateral line, and eight rows from the 
base of the ventrals to the dorsum. The length of the intestine and stomach 
together are equal to about the length of the body, inclusive of the head and 
caudal. The mouth is directed obliquely upwards, with a blunt knob on the 
apex of the lower jaw, tongue thick and corugated. 


IV.— Pehilampus guttatus, J. M. 

L 45. f, 4. 0 

Cyprtntis laubucOf Buch, 

This species was found by Buchanan in the ponds of the north-eastern 
parts of BengaL In other parts of the province it would seem to be more 
rare, as I have only met with one specimen. It is a well proportioned, hand¬ 
some species, and Buchanan remarks that each nostril consists of but one 

* Likt Kve/*! other fpecimem of fiib preierred in ipiriu ftloti* wiih pkau in the gazne tnUtt- 
Uon, il rendni it9 perfecl freabncM vid form, with m ^ jimter degree of jelidltj Lhin If it bid bfen 
kep* in spirits. This foci itioy be of some priietiMl ms to nsturmlisu with srUom it Is of eoiiae 
•» object to prcflcn-c tlie gtcalal toiiety ond extent of collceiiims during thtir iruviU, It hjw 
olreody been three yean in spirits in sa Indian elimale, imd might, to all ht 

in the nme state ; the only disadraniage U that the coI(jar iltcm to a deep Uuwn or block, but this 
is nunoTed bj luhsequcnt moL'cntJoii in fresh spirits. 
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aperture. The usual septum wlilch appears to ^vide the nostrils of Ct/prinid^ 
into two is in this species placed somewhat horizontally so as to form a valve, 
in which however there is a second aperture. 

The head is small, the mouth obliquely raised, the tongue targe, and a 
pointed process is placed on the apex of the upper jaw, with two prominent 
obtuse points on the lower one; the depth of the body is equal to about a 
thin! of the length, the pectorals are long, the ventrals very small, the body 
inferiorly much compressed, the post-operculum triangular, with a green spot 
on either side al>ove the base of the pectoral fins. The fin rays are, 

D-10 J P.IS: V J rA.24 : C.^ 

The lateral line descends low along the sides, and beneath it the scales are 
small, thirty-four in a row on either side, and about seven from the lateral line 
to the base of the dorsal fin ; dorsal and anal opposite. 

The stomach and intestine together are scarcely equal to the length of the 
body, 

V.— PEHILAMrUS PEBSEUH, d* M, 
t. 48. f. 5. 

This species presents all the peculiar characters of the Perilamps, in the 
most^prominent degree. The head is small, the back straight from the snout 
to the caudal, and the raoutli may be said to be placed in the upi>er part of 
the head so as to be carried along the surface of the water when swimming. 
The pectorals and ventrals are very long, and each side of the body is marked 
with a light blue streak. The fin rays are, 

D.9; P IS: V^5 : A.21: C.—? 

The caudal is much divided, but the only specimen in my possession is so 
much injured that I am unable to determine with accuracy the number of 
scales and caudal fin rays. 
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VI.— Peril AM PCS psilovteromus, J. M. 
t. 46. f. 4* /3 

atpar, Bucli. C iotfitim/a, id. Coll. 

In this species we perceive a form no less adapted to insectivorous habits 
than that of the last, but from the great breadth of hn accumulated on the 
hinder parts of the body or tail* and the oblique insertions of the dorsal and unal 
fins which bring their propelling power into opemtion with the caudal in the 
direction of the long axis of the bo<ly* we may conclude tliat it captures 
insects rather by .sudden springs into the air, than by a rapid course along the 
siirfiict'. Were further proof of this required, wc have only to refer to the 
elongated vcntrals which, like stilts* serve to support tlie vertical position when 
the anterior parts of the body are emerged from the surface, and to break the 
fall and preser%^c the natural balance on returning again into the water. 

The body is much compressed* its depth equal to about;half its length 
exclusive of the caudal and head. The mouth is directed obliquely upwards, 
and the ventral fins are equal to half the length of the body, murow* and 
composed of few rays. The abdomen is silvery, and a bright blue line extends 
along each side from the branchial aperture to the cautlal. The fin rays are, 

n.9: r.ll or 12: V',5 ; A,S5. 

This species grows to about three inches in length* and was found by Bucha¬ 
nan in the Bramaputra, the Ganges, and Jumna. 

V'll.— Cyprinus cacbius* Buch. 
t. 46, f, 6. 

Diaphinous with a glossy iridescence changing to green, purple, and 
silvery on the belly; ventmls slender, and attenuated as in the last. The fin 
rays arc* 

D.7 : P.8 : V.3 : A.26; C..^? 

It is found ill the Ganges about the commencjement of the Delta* and hi 
scarcely an inch in length. 
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VITL —PERlLAMrUS HETICtTLATUS, J. >1- 
t 45. f. I, ^ 

Cjfp. €lan^il(i^ Btich, 

Four cirri; length of the head to that of the body as one to three, ex¬ 
clusive of the head and caudal; depth of the body to the length, two 
to five. The sides are omaniented with reticulated narrow blue stripes, below 
silvery, above olive green, dorsal opposite to the comroencenient of the aiiaJ. 
The fin rays ore, 

DJ3 : P.12: V,7 r Ad7 t C.m 

The caudal fin is almost entire, I have only seen a single specimen of 
this fish in Calcutta; according to Buchanan it inimbits rocky streams south 
of Mongbyr* and is said to attain about the size of the finger. 


IX.^—PeRILAMPCS STBlATtrs, J, M. 
t 46. f, I, /3 
Cyprtnus reriOr Buch. 

A very beautiful little species, found by Buchanan in the Koai river on 
the northern boundary of Bengal, but which is also very common in the 
Sunderbuns, where it seldom attains above an inch in length. 

It has four setaceous cirri, two very long and two short, in front of 
the nostrils. The sides arc marked with eight or nine alternate stripes of 
blue and silver; several distinct blue stripes on the caudal and anal fins; 

colour above olive, below silvery. The dorsal fin is placed opposite to the 
. S A 
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commencement of the anal, and is rounded, the middle rays being longest. 


The fin rays are, 

D.8; P.9;V*7: A.17iCl8. 

The figure, which is from Buchanan^a collection, ts an excellent representation 
of this remarkably brilliant species. 


X.—Pkrilami’Cs nEcUKviRosTnis. J. M- 

t. 46. f. S. /3. 

Cyprinus Jogta, Buch. 

A small species Avith four fine setaceous cirri, and a dark blue stripe 
extending from the eye along the middle of each side to the caudal. Length 
of the head equal to the depth of tiie body, and one third of the lentU exclu¬ 
sive of the head and caudal. The jaws are slightly recurred, and the form 
slender and graceful; the anal small, but placed far back and opposite to the 
end of the dorsal. The fin rays are. 

D.8:P.lO: V.Sl A.7^ C.19. 

Twenty nine scales along the lateral line, and six rows across the body from 
the ventrals to the dorsum on either side. Found by Buchanan in the Kosi 
river, but also very common in the Sunderbuns and in ponds at Calcutta. 
The following is perhaps a variety only,^ 


XL— Per 1 LAMP us macbouru, J. M, 

t. 46. f. 

Cf/prinH« gtUiha. 

A small species with four fine setaceous cirri, two of which are very’ long. 
The form is much compressed, the first ray of the fins prolonged to a slender 
point; the sides are marked with a faint blue silvery line. The fin rays as in 
the last. This species is found in like manner throughout Bengal. 
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Xn.—P erilam WS THEBMORHILtJSr J* M. 
t. 54. f, 19. 

This curious little species was found in hot springs at Poorce by Mr. 
Curnborlar^d, by whom two specimens were presented to the Medical Society, 
and afterwards obligingly submitted to me by the Secretary* Dr. Goodeve. 

Tlie head is directed obliquely upward* and the tail downward. The 
caudal fin is however imperfect in both the specimens. 

Two short cirri in front of the upper Jaw, and two long setaceous bristles 
at the angles of the mouth ; thirty-one scales along the lateral line, and seven 
rows of scales from the base of the ^^ntrab to the dorsum; chin rounded and 
placed in front of the mouth. The fin rays are, 

D,8;P.9; V.a :A.7 rC—? 

The temperature of the springs in which this species is very common was 
remarked by Mr. Cumberland to be IIS'" Fabt. but they are said to die when 
placed in water heated to 120" Faht. 

The last three species from the small size of the anal hn should, w'ere we 
to be guided by that character alone* be placed with the Lctidses; but the 
small and obbquely raised head* peculiar form of body, and opposite position 
of the dorsal and and dns, ore cliaracters which are not to be overlooked. 

On the other hand, there are species placed with other genera which might 
be said to belong to this, as Cyprinus dafticortiua among the Leudscs, and 
Optarim leucerus; the first from having the lateral stripes of the Peri I amps, 
and the second from its obliquely raised head; but in Cy/J. the dorsal 

fin is opposite to the ventrals and the head is large, and although Oj)sanux 
tem^ems has the head as well as the habits of a Perilamp, yet it has the 
elongated and slender form of an Opsanus^ with the dorsal opposite to the 
anal, characters which separate it from the Leuciscs. 
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RemarJm on the Genu*. 

The lengthened rays of the pectoral and ventral fin.s of Perihmpit* peneus, 
together with the broad surface of the anal, enable it to move along the surface 
of the water in pursuit of flies and other insects,—a mode of life for wliicb every 
part of its structure is admirably formed. The mouth, as already stated, is 
so constructed as to be carried above the surface, even when other imrts of the 
body arc submersed* This essential peculiarity of a spedes that derives its 
subsistence exclusively from an element superincumbent to that which it 
inlvabits is effected by means of the low'cr jaw, which instead of being horizon¬ 
tal, or even slightly inclined, is placed almost vertically in front of the mouth, 
so that the apex of the jaws are higher than any other part of the body, and 
diametrically opposite to wliat obtains in the ground-feeders, or ty^ncal 
Pitonombt^, and implies a totally different economy from what belongs to 
those Sarcoborina that derive their food from within their own element. 
In these last, us w-e shall see in the genus Opsanu*, or flah-caters, the mouth 
IS wide, unencumbered with a tongue, and extended straight forward. A 
tongue indeed to animals that s^vnllow living prey approaching in an incredible 
degree to their own size, would be an useless appendage* The mouth of 
the Opsarions is therefore to be regarded as little mote than a prehensile 
apparatus, equivalent to the claws and hands of other animals; but in the 
fly-catchers, or Perilamps, tlie mouth is furnished with a Large rugose, and wc 
may presume highly sensible, tongue, which is requisite for conveying into 
the stomach minute objects that would otherwise adhere to the sides of the 
mouth. 

In none of the Barbels, Cirrhins, or Gudgeons, nor in any of those gmups 
that live on plants, shell fish, or other objects obtmned by scraping or rooting 
in mud, do we find any thing like a soft or sensible tongue, the office of which 
is in many cases better performed by cirri 


Pefilawptis. 
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Cirri however, when they do occur in the Perilnmps, are of that setaceous 
character wliich we observe in birds of similar habits, and their use in both 
cases is the some. But for this unity of design that extends throughout nature, 
reconciling to certain ends all the infuiite variety we behold, we miglit jvistly 
exclaim—How perplexing must the study of nature be, when a single group 
presents such diversity in form and stnicture as belongs to the Ct^prinkl^f 
A wider view liowever of tliose relations of analogy and affinity pointed out 
by Mr. Madeay dispels all our dlfficidty, and we find by this means, that a 
knowledge of one group ser\'es us as the ke^ to every other. After passing 
through the first section of the Perilarops, the remaining species are furnished 
witli sleTider setaceous cirri, as already stated, and their low azid elongated 
shapes gradually bring us back again to the ordinary form of Ct^prittida:. 
Their graceful forms, pecuUar structure, and brilliancy of colour still how¬ 
ever mark them as Perilamps, and certainly give this group an equal chum 
to beauty in its own circle, with the fly-catchers and butterflies of other dasses 
in theirs. Nor can we altogether say that the dense and gloomy medium Co 
which the Perilamps in common with ah fishes are consigned, prevents them 
from contributing, like corresponding types m other classes, to cheer and enliven 
the solitary landscape. Witlz fishes we have certainly fewer sympathies, he 
their beauty what It may, than with beings whose occupations and business of 
life are carried on before our eyes; but to tliose whose thoughts are accustom¬ 
ed to dwell on the works of nature, all living beings present something to 
excite cither wonder or admiration. During the stillness of morning, before 
sun-rise, as well as on the approach of twilight, the Perilamps are almost the 
only disturbers of our peaceful lakes, and at those hours in particular the 
surface of ponds is kept in constant ripple by Perilamps in pursuit of insects. 
Numerous troops of them may also be observed advancing with the tides 
in tile Hoogly and other rivers in Bengal, where tiiey separate into small 
bands on either side of the current, and spreading with the Tvaters over 

shallow banks and low inundated tracts covered with vegetation, constitute 
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with the insects they pursue, and the king-fishers and wading birds i^hich 
they attract and support, a very lively and interesting part of the scene, to 
those whose attention has been once directed to the circumstance. 


IV.— Gen. LEUCISCUS. 

The Abies, or w’hite fishes, were distinguished by Klein, a naturalist of the 
last century, by the following characters—** Dorsal and anal short; neither 
spines nor cirri, and nothing particular about their lips.” Cuvier, however, 
obsen'es that species with cirri occur, and instances Cyp. daHrica, Buch., and 
although I have referred that species to the Perilamjw, still I have replaced it 
by Cyp, coesa, Buch., as well as Cyp. elanga, id, both of which have cirrL 
Cuvier in addition to Klein’s characters distinguished Leucisci into smaller 
divisions, according to the position of the dorsal fin, which he remarks is not 
always clear. Tlic genus, he obsen’cd, is rich in species; but this is the case 
with all ill defined groups, it being often as difficult to determine what does 
not, as what really belongs to them. 


LeUCISCUS PROPRIUS, J. M. 

Dorsal and anal small, witliout spines, the last ray of the former placed 
anteriorly to the first of the latter fin, so as to bring it at least opposite tlie space 
between the ventrals and anal, if not opposite to the ventrals. The sides are 
white and silvery, presenting little variety of colour; the scales are covered 
with a pearly pigment; the mouth is eitlier horizontal or directed upward; the 
lower jaw is armed with one or more blunt prominences, or where these are 
wanting, its apex is received into a fissiue in the upper jaw. 

The stomach and intestines arc scarcely longer tlian the body, the inter- 
maxflhnric^mre not protractile. 
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The effect of the foregoing definition, the substance of whicli may be ex¬ 
pressed in a few words, as in tlie synopds, is to exclude Ctfp. hega, Bueb. 
Cifp. arixft, id. Cyp. sophorCt id. and Ci/p. doHrica, id. from this genus, tliough 
referred to in the Regne Animal as Leucisci. The two first are Gudgeons, the 
third is a SystomMs^ and the fourth is a Perilamp, thus reducing the seven 
Indian species of this genus indicated by Cuvier to tlu’ee. But in place of those 
removed we must add Cyp. coesa, Buch. as its alimentary canal scarcely 
exceeds the length of the body, while that of the Barbels, %vith whicli it stands 
in the Regne Animal, \’arie8 from three to six tunes that length; it is besides 
without the dorsal spine of the Barbels, while it has faint bars across the bodj, 
indicating an approach from the Leucisci to the Opsarions. Six other speaw, 
most of which I have carefully examined, must also be added, making the 
number of our Indian Leucisci already known amount to ten. 


The improvement, if there be any in this restriction of a genus acknow¬ 
ledged before to be imperfect, must rest a good deal on the principle, that 
nature in fixing the position of the dorsal fin, determines from this, wliat shall 
be the concurrent liabit and structure of the species. 


In looking over the descriptions of the six European Leuciscs whose 
dorsal is opposite to the vcntrals, we find the anal small, and the mouth low' 
and horizontal, as if exclusively formed for obtaining their food from the 
bottoms of waters, and ive know this to be further confirmed by the fact of 
their subsisting chiefly on herbage and worms. AVe then arrive at Cuviers 
second division of this genus, in wliich the dorsal is placed behind the ventrals. 
Now’, when the dorsal is placed so far behind the ventrals as to be opposite to 
the anal, 1 no longer regard the species as Leuciscs, but Perilamps or Opsari¬ 
ons, according as they correspond in most respects with one or other of those 
genera. If we take the Rudd (£». erythropthalntus) as an example, we find it 
is marked by the receded position of the dorsal, the greater development of 
the anal, the upturned mouth, and the remarkable brilliancy of colours, all 
denoting an affinity to the Perilamps; w’hich is further confirmed by a cor- 
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responding tendency to camivorou 
Ysrrell, “ worms, moUuscous wiimals, and insects, with some vegemble naitter. 
Le«cuctu alburnut. nnother European species, the dorsal of which is placed 
opposite to the commencement of a large anal, posses-ses a blind api»tite for 
insects to such a degree as to render it an exceUent amusement fox young 
fly-fiahers, and the actmty of this species in seizing insects is the poetical 
theme of all field naturalists. This species may also, as ivcll as Cjfprtnws 
cHhralut, Lhi., be referred either to the Petilamps or to the Opsanons; but 
this question I leave to be determined by the naturalists of Europe, where 
these species are found* 

The position of the dorsal and size of the a*ial therefore become natural 
characters, and appear sufficient to enable us to discriminate clearly between 

the Leucisca and tlie adjoining groups* 

For the right application of these characters* it h necessary to slate that ire 

must regard those cases in which the first ray of one fin is opposite to the last 
ray of the otlier, and the ^erm, as opposite fins; and thus we sJiall very rarely 
have occasion to rt?mark the position of tlie dorsal as opposite to tlic interval 
between the ventrals and anal* ivitliout being more or iess opposite to one or 
other of the latter fins. When such a case happens, the apedes must be re¬ 
garded as a Lcucisc if the anal be small, aiid either Opsanon or Pcrilamp if 
the anal be large. 

OjpriHHs damconiK:! has the form of a Leuciac, with the markings of a 
Perilamp on tlie sides. h\ Buchanan's collection there is a figure of another 
variety which 1 have not met with, Arijam of the natives, P, G. 528, which 
in the synopsis I hare placed nith tlie Leuciscs under the name of Z.. 
but which we might Imve equal reasons for placing with the Perilamps. It 
has in fact the mouUi and lateral streaks of the latter genua, with the general 
form and fins of a Leuciac, so that it would be just as accurate to place it in one 
genus as in the other. In size and general form it corresponds precisely with 
Cypriniu dankoniit^, but differs from it in having the head more compressed, 


CYPRtNlD*^ .Vurcoio 

i Imbits; its food being, according to Ut 
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and the jaws recurved directly upwards, with a sharp point on the apex 
of the lower Jaw ; botli arc so nearly allied to each other, and correspond so 
much witli the Leuciscs in the form and disposition of tlicir fins, that we 
may describe them together in tlie same genus* although perhaps the true 
place of the one would be at the close of the Perilamps* and of tlje other* at 
the commencement of the Leuciscs* 

I,_LfF.uctsccts lateralis. 

Cifprinus ari/ana, Buch* Colh 

Tlie dorsal is placed opposite the ventrals, anal small; a blue stripe 
extends from the mouth over the operculum on cither side to the 
caudal. * The head is more compressed than the body, the jaws somewhat 
flattened and directed upwards, with a short point on the apex of the lower 
cine, wliicb is received into a corresponding fissure in the upper Jaw, There 
is a depression on the ero^vm, from which the jaws appear recun^ed, and this 
is the only difference in the figure of this species from that given of Cpprinus 
McoHiUS, P, G. t. 15. f. 89. The fin niys are* 

D,9 : P.13 ; V,9 : A.7 : 


* 11.—CvPEiNUs DAKicONirs Buch- 

V. G, t, 15, t 89. 

The arch of the back descends ctiually from the liase of the dorsal to the 
apex of the jaws, w'ithout a depression at the nape, or on the crown. The 
head and body are equally compressed, the sides are marked with faint streaks 
more or less apparent in different specimens, but often obscure and merging 

to grey ajid yellow. The mouth is horizontal* and the head placed in a line 
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with the axis of the body, as in the genus LeatiMi*. with which it coms- 
,)onds in the form and disposition of the fins; the rays of which ate. 

D. 9 ; P.Uj V .91 A*8t C-SO. 

There are forty scales along the lateral line, and nine rows from the ventrals 
to the dorsum. 


HI._Leuciscus dystomus» J. M. 

Cyp. chn^a. Buclit Op. Cit £81^ 

Length of the head to that of the body as one to three, moutii smaU and 
directed upwards, with a round knob at the apex of the lower jaw veiy 
prominent, two minute cirri are placed at eitlier side of the mouth, opercula 
sliglitly pointed behind, suborbitar plates a little broader behind than below 
the eyes; brachial plates projecting slightly over the origin of the pectorals. 
The dll rays are, 

D P.15; V,9» A.7; C.19. 

Forty scales extend along the lateral line, which descends to within four rows 
of the ventrals, and eleven scales are found in each oblique line from the base 
of the ventrals to the back. The scales are soft, quite transparent, witli a 
silver)* lustre and colour except on the back, where the colour is greenbh 
yellow. 

The stomach is small and pyriform, terminating in a short straight intes¬ 
tine ; the liver consists of (two ?) elongated lobes. Tlic spleen is in this species 
of considerable sixe, and of a bright red colour and elongated siiape* and is pl^d 
between the left lobe of the liver and the stomacli. This species, which may 
be considered to partake equally of the habits of the Pcrilamps and Opsarions, 
is very common in most of the rivers and ponds of Bengal and Assam j its 
usual size is from six to eight inches in length; its flavor is good, but it is not 
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60 common as to entitle it to any degree of importance, and its habits would 
render it objectionable in fish ponds. Its food consists chiefly of small fishes 
and insects, the remains of which have been found in its stomach. 


IV.—CYrniNCS RASBOUA, Buch. 

Op, Cit PI. 2* f. 60. 

Depth equal to one-fourth of the entire length ; body much compressed, 
and equally arched above and below; moutli directed upwards, with three 
blunt knobs on the lower jaw; head small; opercula sliarp-pointed behind; 
scales large, about twenty-five along the lateral line, and seven in an oblique 
row from the base of the ventrals to the dorsum. The fii^ rays are, 

D.9: P.13t.V.9i A.S: 

Caudal fin tipt with black; body greenish grey above, with a leaden hue on 
the lateral line; dirty greyish yellow below. This description is taken from a 
spedmen in spirits brought from Upper Assam by Mr, Griffitli; the colours 
arc no doubt more marked in fresh or living specimens. 

Tlie stomach and intestine taken together are scarcely longer than the 
body, the abdominal canal is however capacious, and loaded with the remains 
of insects. 


V.—CvTBixrs MO LA, Buck 

Op. Cit. PI, 38, t 92. 

3/oaA, of the Assamese. 

Scales very small, colour white, opercula rounded beliind, and tip of the 
caudal without any dark colour. The fin rays are, 

D.9 : P.15 ; V.9: A.7: C.19. 


.-■A 


V 


40S 


INDIAN CYPRINIDJ. 


SGrcoftoriHtr. 


Instead of a knob, the apex of the lower jaw is furnished witli a sharp 
recuncd edge; the length of the head to that of the body as oirc to three; the 
intestine and stomach form a canal nearly twice the length of the body. 

Tlie usual size of this species is about four indies, it is very common in 
ponds and rivers throughout Bengal. There is a small diaphinous variety 
also very common in Assam, where both kinds are understood by the same 
name by the natives—il/on/j, said to be derived from the name of an insect on 
which they feed. In tins last variety I found the fin rays to be, 

D,8rPa6: V.91 A.6 i C.19. 

There is still a third kind, white and silvery like the preceding, with 
small scales, but more translucent and slender; it is called by the fisiiermen 
Dorikana. I have named it L. psUucidtts, but have not obtained sulBcient 
information to notice it separately in this place; its dlsringuishing characters 
are noted in the synopsis. 

In the preceding species the anal is smaller tJian the dorsal, and the 
mouth is directed slightly upwards; but in tlie following the anal is as large, 
or larger than the dorsal, and the mouth horizonlal. 


' I —Cvpfiixvs APiATUS. Jaajem. 
f oy. Dans tlnd. 1.13. t a. 

This species 1 have not met with, but it is figured in M. JacquemonYs 
travels in India; and tliougli no description has yet appe^cd of it, t may add 
the following note taken from the drawing, which may be sufficient to 
characterise the species. It appears to have been found in the Jumna, 

Depth equal to about half the length, exclusive of the head and cautlol. 
snout and margin of the lower jaw perforated by numerous mucous pores;* 
dorsal and anal contain about nine rays each. 


l^uciseus^ 
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V'lL— Cypbinvs chbdea, Buch, Coll, 

Hardwickc’s lUust. t. 

The most remarkable character of the fish represented by Buchanan 
under this name, is the contraction of the body between the ventrals and anal, 
and the recurved direction of the tail, causing a convex, or oblique surface 
over the insertion of the anal, as in the Barbek The fin rays, as stated by 
Buchanan, are, 

D.IO j F,U (?): Vs I A,ll t Ct 8. 

There are two circumstances that induce me to suspect the peculiarity in 
form above noticed to be accidental or a fault either in tlic drawing or in 
the specimen from which it was taken; the first is, that Buchanan does not 
notice it in his description i and the second* that the fish from which the 
following description was taken appears to me to be the same species, though 
differing in the number of rays in some of the fins. 

VIIL—Leuciscus beachiatus,* J* M, 

PI, 42. f. 5, 

Length of the head to that of the body as one to three, and greatest 
depth is equal to the length of the head; suborbitar plates of uniform breadth, 
scapulary and brachial plates present a broad silvery surface behind the opercu- 
la; forty.four scales are ranged along the lateral line, which descends to the 
fourth row of scales from the ventrals; ten scales in an oblique row from the 
base of the ventrals to the dorsum ; at the base of each scale there is a small 

black spot. The fin rays are, 

D.8; P.14: V.9 : A.IO: CIS. 


* The jpecioiCJi from wliich my figure mid <Je»ciipiioo vttrt t»kea. wm presfialed Ifi ihe Atiatlc 

Society by Mr. Hodgiop. I have since however obluned jevcf*! from Blr. Griffith. 

3 D 
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The colour is dark bluish along the back, with a dark streak across the 
dorsal fin, which with the anal and caudal are tipt with black; tlic vetitrals are 
small, and rounded. Mr, Griffith states that tius species Is common in the 
rapids of the Bruinaputra, and roost voracious in its appetite for flics. 


IX,—LeUCISCCS MORARi 

• * 

Cyprinus morar^ Buch* 

Op, Cit PI 31, t 75, 

Cyprinus huJkmngit id. Coll, 

The mouth is small, pbiccd behind a prominent and narrow snout Back 
green, sides entirely white, and silvery; scales large and covered with a copious 
pearly pigment. About forty scal^ along the lateral line, and nine rows from 
the base of the ventrals to the dorsum. The lower lobe of the caudal longer 
than the upper; suborbitar plates extend fonvard to the comers of the mouth ; 
snout fleshy and prominent The fin rays are, 

D.10:P,IS: V.&:A,I3;C.20. 

TbU .pedes is very abundant in the Bramaputra, is about three or four inches 
in length, and as Buchanan justly observes, is high flavoured and much sought 
after as a delicacy; stomach and intestine form a thick fleshy canal eq^ual to 
the entire length of tlie body, inclusive of the head and caudal. In addition 
to it. Buchanan has flgured another variety, S«iro»gi, h, which the lobes 
of the caudal appear to be less divided, and the scales marked with slight 
in the drawing, and the membrane of the tins dotted, and a slight 
tinge of yellow on the lower parts of the body. 1 have not seen tliis species, 
nor can 1 find it described in the Gangetic Fishes. 


LeucUcKs. 
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X.^LEUClSCUa MihRGABODES, J. M. 

Cyp.jaya^ Buch* Coll. ? 

Chola of the Assamese. 

The mouth is smalh placed behind a prominent and narrow snoyt; scales 
small, about fifty-four in a row along the lateral line, and eighteen in an oblique 
line from the ventrak to the dorsum j they are easily detached, and are covered 
with a copious pearly pigment; lobes of the caudal of equal length; back 
green, sides silvery, two anterior suborbitar plates extend to the upper Up on 
either side* The fin rays are, 

D.9 1 r 15: V*8 : A.9 ; C*19. 

The stomach and intestine forms a thick capacious fleshy canal, equal to about 
one and a half lengths of the body, inclusive of the head and caudal. This 
species resembles Cyprinus morar so closely in form that 1 have not figured 
it It is also found in the Bramaputra, especially in Upper Assam. 

XI.— Cyprinus Cocsa, Buch* 

Op* Cit. PI* S. f. 77. 

Four cirri ; back green; sides, opercula, ai^d lower parts of the body sil¬ 
very ; faint streaks descend partially from the back to the sides, as in the genus 
OpsariHs; suborbitar plates occupy the space between the eye and the cor¬ 
ner of the mouth on either side, as In the last two species; mouth hori;£ontal; 
forty-two scales along the lateral line, and eleven in an oblique line from the 
ventrals to the back; snout prominent and deep, with a depression in front 
of the upper jaw for the reception of the apex of the lower, which is without 
a prominent tooth. The fin rays arc, 

0.9; P.13 i V*9: A.IO t C*19; 
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The stomach is large and muscular, about one-third of the length of the body, 
with its pyloric reflected and terminating in one large intestine a little longer 
tban the body, or about twice the length of the stomach. 

Cuyicr has indicated a place for this species among the Barbels, but os 
we have no instance of Barbels having longer anal than dorsal flns, I have no 
hesitation in placing it with the Lciiciscs, notwithstanding Its cirrK In this 
I am guided equally by its peculiarly bright colours, its short alimentary 
canal, and comparatively large anaL Its markings however denote an approxi¬ 
mation to the Opsorions. I may further remark, that Cifprinut CHlbasM, Buch. 
Cifprintit rohita, id., Cyprinujt govius, id., and CyjiriuM daHtconitut, id., are 
also indicated in the R^e Animal as Barbels. The tno first aie Cirrltins, 
the third a Labeo, and the last a r.^ucisc. 


xn. — LeuCISCUS EUNGULATtJS, J, M 
t 57. f. 4, 

The tongue is variously developed in the Leaeutia, according as the 
habits of the species approach to those of the Perilamps, in which it u 
usually large and rugose s or to those of the Opsarions, in which it is 
absent; or to those of Pamiomiuir, in which it is usually cartilaginous In 
this species, however, which is a native of mountain streams at Simla, where 
it was found by Dr, Maclcod, the tongue is almost quite absent 

It was first described in the seventh volume of the Journal of tl,ia Society, 
from a single specimen, as a Perilamp ; but its form though stout and short' 
is that of a Leudst^ The head and fore part of the body deep; bmehial plates’ 
slightly exposed behind the opercuUj snout round, and terminates abruptly 
in front of the eyes ; forty^eix scales are ranged along the lateral line and 
eleven in an oblique row from the base of the ventrals to the dorium 
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colours plain^—at least after having been for a time in spirits. The fin 
rays are, 

D.9: P.15: V,9: A JO: C. 19 . 

The stomach and intestine fonn a tube equal to about the length of the 
body. 


V.^EN, OPSAHILTS, J. M. 

The body of the Opsarions is either long and slender, or considerably 
compressed ; the mouth is large, the symphysis of the lower jaw is hard, 
and received into a fissure in the apex of the upper jaw; but m the more 
typical species it is armed with a larger prominence than in others. The back 
is but slightly raised, but the abdominal raar^n is more prominent; the 
sides are cither plain, or marked vrith transverse green bars or spots. A 
short dorsal is placed far back upon the body, nearly opposite to a long anal. 
They are without spines or cirri. 

Tliey afford instances of the shortest alimentary canal in the family, and 
in no ease docs tlie entire tube including the stomach, which is usually longer 
than the intesUne, much exceed the length of the body, though it is occasion, 
ally much less. 

Tlic abdominal cavity is long, and almost entirely occupied with a 
strong muscular stomach capable of great dilatation, narrowing in its capa* 
city gradually to the pyloris, where it is joined by a short fleshy intestine, 
which gradually contracts towards the vent. The liver consists of two elon¬ 
gated lobes extending along the stomach; the air-vessel is very long and 
narrow, extending the whole length of the abdomen close under the spine, 
so as to be less exposed to injury during violent struggles in which the 
species of this genus necessarily engage with their prey. Tlieir habits are 
extremely voracious and carnivorous, and their whole form constructed for 
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rapid swimming and sudden efforts essential in procuring prey* which con¬ 
sists cliieliy of Gudgeons and other elongated spineless species, whicJi are 
swallowed entire. 

The four first species of the group are white, with long falciform pecto¬ 
rals; the mouth aud head obliquely raised with regard to the axis of the body* 
as in tile Ferihimps, with which CjfpntiNs bacmlftt Buch. and O. leucervA agree 
in habits, living exclusively on insects. Op^arius pftolicephahjt is however a 
most destructive and voracious fish-eater. The habits of O, afhnht arc 
as yet unknown, but they no doubt correspond with one or other of the 
adjoining species, Tlicsc four are strictly Buchanan's and from 

their compressed and prominent abdominal margin, as well as their form* cer¬ 
tainly do evince a relation to the Clupe^r as Buclianan supposed; but liiat this is 
merely a relation of analogy, we may conclude from tlic want of aa well 
as tlic hard serrated abdomen, while tlie head corresponds with that of fhe 
Peiilamps, and the abdominal canal with that of the Opsarions. Buchanan^s 
name Chefa, may therefore be retained for them as a sub-genus. The remaining 


5pccie.s of the group however are very different; the mouth is horizontal, the 
liead larger and longer, and the body not more compressed than that of the 
Snfmo^ifla^, from which they differ in their shorter and more capacious in¬ 
testinal canal, which is without caveat appendages, aud in the absence of teeth, 
Willie tlieir direct affinities confine them to the although camb 


verouB in the very highest degree 


L^CvfHi^iCs Bacaila, Buch. 


F- G. t, 8. f, 76. 


O.tf 
tlic < 

propneiy or regarding tnem os distinct species. 
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II. -OpSARIUS l^EUCERUS, J. M. 

t. 47. f. s. 

This is a bright silvery species* very common about Calcutta* with the 
lower lobe of the caudal longer than the upper. The body above is straight 
from the apices of the jaws to the caudal iui, the lower margin is gracefully 
arched from the apex of the lower jaw* so as to form the deepest part of the 
body under the pectorals, wdiich ore long and falciform, and covered above 
their insertion by a scaly appendix. The tin rays are, 

D,9: P.13jV,9:A.14:C.| 

Tlic scales are very minute; the stomach is short, thick, and pyriform, termi¬ 
nating in a short muscular intestine which extends straight to tlie vent. 

Some of the ponds near Calcutta contaui vast numbers of this species. 
After the first fall of rain that took place in June last, when the surface had 
been parched and dry for several months, I was surprised to see a number of 
persons fishing in the trenches of the Esplanade, 'which at first seemed to be 
quite unconnected with any ponds from which the fish could have come, but 
on inquirj'* I found that they had ascended to the drains from a reservoir 
at some distance* from ivhich the fisli must have Imd a fall of several feet 
to surmount. 


HI._OpSARIUS PHOr.lCEPHALUS, J. M. 

t* 47. f 

Ct/prinus ffora^ Buch. P. G, p. 263. 

Crown covered with scales; minutely serrated and sharp abdommol mar¬ 
gin ; sides silvery without spots* lateral line descends to the lower thinl of 
the abdomen. Pectorab long, ventrals very small Muscular structure of the 
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back continuoas over the nape to th'c snouts suborbitar plates all of equal 
breadth, hook or knob on the apex of the lower jaw prominent; dorsal 
opposite to the ventrals. The fin rays are, 

D*9JPd5: V-8:A. 17. 

In form this species is not unlike Opsariut ieucerus. 


IV.— .Opsabius albulos* 
t* 48. f, 10. 

Cyprinus pAulo, Buch. Op. Cit, 262. 

Cyprinus pkuIcAela, id. Coll. 

A small species found in the ponds in the north-western parts of 
Bengal; like the last the sides are silvery witiiout spots or bars. The fin 
rays are, 

D-9 : P, 11: \^0: A.20: C.IS. 

Dorsal placed opposite the ventials. 


V.—Opsarius cisratus. 
t. 56. f. 5. /3. 

Cyprinus ^hacra, Buch. Op. Cit 271. 

Head thick, and less compressed than the body. Pectorals low 
otuated at a considerable distance behind the branchial aperture. Brachial 
platea broad, and a Hat space below under the base of the pectoral fins- 
scale, very small; suborbitar plates of nearly equal breadth behind 
below the eye*; rays of the branchial membrane Urge and strong. Several 
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short trajis%'ersc bars on the sides; four cirri; caudal yellow, stained with 
black ; brachial plates exposed and broad. The fin rays are, 

D.9: P.13 J V.9 1 A.IO j C.20. 

Found by Buchanan in the Kosi river* and in Upper Assam by Captain 
Hannay ; it usually grows to four or five inches in length. 


VI.— Opsabics fasciatus. 
t. 48. f. 9. 

Cyprintts barnn, Bucli. Op. Cit* S68r 
Cypr\nux haiihhala^ id. Coll, 

Depth c<iual to a third of the length of the body* exclusive of the head, 
and caudal; bead deep and compressed* mouth horizontal. Eleven transverse 
green bands on each side; about forty-two scales along the lateral line; rays 
of the dorsal widely separated ; fins strong* but pellucid. Fin rays are* 

D.9jF*13iV.9: A.12:C.19. 

This species has been found by Buchanan in the extreme branches of the 
Ganges, in the Jumna* as well as in the Bnimaputra; it attains three inches 
in length* he observes, and la often found in shaEow waters on sand banka. 


VII.—Opsabics wacclatus, 
t, 47. f. 4. 

CypT'tnn 9 /iVeo, Bucb, Op. Cit. 276. 

Length of the head to that of the body as one to four, depth of the body 

equal to a third of the length, sides marked with several rows of green spoU, 

mouth large, lower jaw sharp at the apex, and received into a notch on tlie 

3 F 
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upper jaw: intermaxillary fixed, suborbitar plates broadest below the eyes, 
brachial plates broad, and extend obliquely backw^ and^ downward, lenni- 
nating in a rounded point on either side over the base of the pectorals. Pec¬ 
torals and vcntrals small, sides silvery, back green, caudal tipt with black, 
lower lobe longer than the upper. Fin rays are, 

D.9 : P.14 : V.8 : A.15 : C.®^* 

Stomach strong and muscular, intestine consists of a short muscular canal ex¬ 
tending straight from the pyloris to the vent. 


VIII.— Opsabius brachialis. 
t 48. f. 6. 

This is probably only a variety of the last. The suborbitar plates are 
very narrow behind the eyes and broad below, on which account the head is 
short and deep. The pectoral fins ore also placed very low down, and consi¬ 
derably behind the operculum ; but the fin rays are nearly the some as those 
of the last species, and the sides arc similarly marked, so that it is doubtful 
whether the slight diversity of form between the two can be considered of 
sufficient consequence to render them distinct species. Tlie jaws are narrow, 
but the gape is wide, and when taken out of the water the jaws are 
usually much distended. 


IX. —CyPRINUS BENDELtSIS, Bucll. 

Jour. Mys. vol. iii. p. 82, P, G. p. 270. 

This species though described in both the works of Buchanan above re- 
ferred to, does not appear to be found in any other part of India than My. 
sore, unless its place in the Gangetic Fishes be taken as evidence of its being 
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found in Bengal It appears to differ from OpaariuM arratus in having 
larger scales, but the markings and fin rays in both are alike, which made 
me at one time mistake the latter for Cyprintu bendelisia. 


X_ Opsarius gracilis, J. M. 

,t. 47. f. 1. 

Cyprinus goha^ Buch. 

Korangt of the Assamese. 

The length of the head to that of the body is as two to five, the body is 
long and slender, covered by minute scales; the mouth is widely cleft, and 
horizontal, extending behind the eyes," which are placed in the anterior third 
of the head. The dorsal fin is placed over the space between the ventrals and 
anal; the pectorals are of moderate size, the ventrals small. The fin rays are. 

D.IO: P.IS: V.9: A.12: C.18. ** 

One or two irregular bars of round green spots on each side; sides bright, 
and silvery white; the back is green, and slightly, but uniformly, raised 
in tlie middle. The body is moderately compressed, and the dorsal and 
ventral margins extend uniformly over the head to the apiew of the jaws, 
which are placed in the axis of the vertebral column ; the apex of the lower 
jaw is armed with a prominent blunt knob. 

One of the most peculiar characters, perhaps, of this species, consists in 
the third suborbitar plate representing the corresponding bone of the sub- 
orbitar cliain in the Perch, being expanded, and extended backward behind 
the eye, causing a remarkable elongation of the head, as in some of the 
Barbels, especially /?. megaeephalua. Yet considering the wide interval 
between these groups, we cannot look upon this peculiarity otherwise 
than a relation of analogy, similar to that which the compressed and 
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smooth^ abdomen of the two first species of this group presents to the 


narrow serrated abdominal ridge of the Citipeid4t. 

The stomach is equal to about half the entire length of the animal, and 
the intestine from the stomach to the rent only about half the length of the 
stomach itself, and separated from that organ, which it rivals in capacity, 
merely by a stricture. 

The liver and other large glands whose functions are supposed to 
facilitate digestion are extremely small in this species, though it is possessed 
of an insatiable carnivorous appetite; nor have I found in C^pnitida^ in 
general a those glands bear any proportion to the size of tlie stomoch, or the 
nature of tlie food in different species. 

Ti)is species occurs in all parts of Assam* in the Kosi, the Jumna, the 
Ganges* end the Soane rivers; in which last Buchanan says it attains the size 
of a Herring* and is called Trout by the English, chiefly from the spots on the 
sides, and its fine flavor. For the latter I cannot answer; but as the apedes 
of this group are not much esteemed by the natives, I smpect it owes its 
imagined sweetness, in some degree, to Its supposed resemblance to Trout, 
Notwithstanding the beauty of its appearance, its habits are such as to render 
it very objectionable in fish ponds. 


XI. —OpsAHIUS SIEOASTOMtIS. 
t. 48. f. 5, 

Cyp, boiot Buch. 

Mouth large, several transverse green bars and a yellow longitudinal 
streak on either side; the suborbitar plates are elongated posteriorly; apex of 
the lower jaw sharp, and received into a notch in that of tlie upper jaw* 
which is longer* The fin rays are, 

D.IO: P*16; V,9; A.ll: CIS. 
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Tills species was found by Buchanan in the Bramaputra, where he says it 
j^rows to four or fi%’e inches in length, and is little valued. 


XII.— OrSABIUS I80CHEILU8- 
t. 56. f. 1. 

Cyp. ragroy Bucli. Op. Cit. 269. Cyp. UtyOy id. Coll. 

A well formed, handsome species, with a small head; jaws of*equal 
length; intermaxillaries protractile; depth of the body equal to about one- 
third of its length ; the sides are silvery, and marked by a row of small oblong 
spots placed transversely; the mouth b cleft to the eyes. Fin rays are, 

. D.9: P.13: V.9: A.14: C.16. 

Forty-two scales along tlie lateral line, and ten in each oblique row from 
the base of the ventrals to the dorsum. Brachial plates exposed behind the 
branchial aperture. Found by Buchanan in the Ganges at Patna. 

The rays of the caudal being so generally n'meteen, I am in some doubt 
as to their being only sixteen in thU species, as observed by Buchanan. 

In two smaU collections of fishes received from very opposite parts of 
India—Upper Assam and the heights on the Western side of Bengal, for which 
I have been indebted to the kindness of Captain Haniiay and Dr. Macleod—1 
find a species which, with the exception of having the usual number of 

caudal rays, differs but slightly from the above. 

The following are its cliaractcrs—forty-four scales along the lateral line, 
and eleven from the base of the ventrals to the dorsum, nine bars or trans¬ 
verse spots on the back. 

D.9: P.12: V.9: A.11: C.19. 

Habitat. —Hazarebaug, and Cpper Assam. 

3 G 
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XIII.—Opsarius anisochfjlus. 
t. 4a. f. 8. 
hariltt, Buch. 

Cffp. chedrio, id. Loc. Cit. 

Silvery sides, with a row of incomplete bars or oblong transverse spots on 
each; the deepest part of the body would seem, according to Buchanan’s figure, 
to be about the situation of the pectorals; the head is shorter, and blunter 
than haa been observed in preceding species, and the lovrer lobe of the caudal 
is longer than the upper. • Bucluinan states “ the upper jaw is the longest, and 
is entire at the end," though it would appear to retain the other essential 
characters of Opsnrions. Fin rays are, 

D,8: P.14: V,8 : A.Ui 

This species was found by Budianan in the nortliern parts of Bengal j Cypri- 
HUJt cAerfrio, Buch. would appear to be the same, having biie additional ray 
in the dorsal. 


XIV,—OPfiASIUS ACANTHOPTERIIS, J-M. 
tv 48. f 7. 

Jlti/imndree of the Assamese. 

The specimen having been lost from my collections before I could 
make cklier the necessary corrections of the figure* or of the description, 
both are to be received with doubt, 

Moutli large, suborbitar plates broadest beneath the eyes* greenish 
yellow on the back, with a red blush on the other parts of the body. 
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rides will, green bars, dorsal opposite to tbe ventrsls, contains nine 

rays and is preceded by a short detached spinous my s the first rays of the 
pectomls sepamted by « brood expanse of tiie membrane of tbe fin 

The aUmentarj’ canal of tliU curious species is long and convoluted m 
drcles round the cavity of the abdomen; the coats of the stomach m.d intestines 
are soft, so as to separate on the slightest touch of the forceps, and the contents 
are dark coloured; the air-vessel is long, and divided into two cells, the first 
small and globnlar, the posterior cell long, and conical. Although them .s 
something doubtful about the habiU of this species which, notwithstauing 
the length of the mtestirtes is riud by the natives to be carntvorous. I have 
ventured to place it conditionally in tins genus. 


m._SuB.-FAM,«iPAtOPTEIlIN^’Ee 

This sub-family csnnprises the Linn^an genus CMlU, the P^llu. o{ 
Schneider. Cypr.W/o,.s of Laeepede. and two other smaU geaem mccu.ly d.s- 

""Sey I^'^istinguishcd as a natuml group from pretsxiing sui^families 
bv their slightlv compressed bodies covered with a thick slimy mucous by 
1 on^Lrm' softness If ai, tire mys of their fins, and the pecnii^rics of the 
Lead and branchial membrane, as well as by tbe circumstances attending the 
riT-vessel. which in some U wanting, in others encased in a bony ecii, mother, 

divided by a longitudinal septutn= , - i 

The diversified character of the group may well entitle it to the denomi¬ 
nation abermnt. independent of the sense in which that term « stnetl) 

emuloved bv writers on natural classification. 

Apart from tl.e principles which those writers have laid down, it would 

be difficult, if not impossible, as indeed it has proved to the greatest eompa.^ 
le anatomist of modem times, to arrange according to their natural relations 
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the seven artificial genera which he has attached as so many dislocated appen¬ 
dages to a single artificial genus, Cyprinuf, in the Rcgnc Animal, 

The length of this paper now compels me to take a rapid survey of the 
remaining divisions of the family. The first observation that here presents 
itself, is the very close connexion of the Pietilia^t the LebmJi ,/iinduli^ and 
CfjpriHodons, which in the Regiic Animal forra'so many distinct genera, in 
consequence of a variation in the number of rays in the bnmeliial membrane, 
wliUe in all other respects they closely correspond, ^Vere tlic branchial rays 
alone to direct ns in the formation of groups, it is endent tlie I^oachcs, which 
all have agreed to be distinct, dioiild be embodied in one genus with 
the Sarcob&ntttP and Ptconomhn^. Since it would be obviously iiTong to 
unite such opposite forms in one group merely because they correspond in the 
number of branchial rays, it must be equally so to separate other forms udiich 
are closely sdlied because their branchial rays dilfer, I therefore propo^ to 
distinguish all the small groups in question by the following character: 

r,4:ciLiAN/E, 

Head Jiadettcii. with minif te teeth iititerted the ed^s of the jawx, caudal 

entire, from four to eixratjjt in the hravehial membrane. 

We should then have the following sub-genera forming one natural 
group 

1 Pweida, prop. Schn, Five rays in tlie branchial membrane, jaws pro¬ 
tractile, with a single row of teetlu 

2 Leblae, Cuv. Teeth booked, jaws protractile, 

U Jptoeheiiue, J. M, Teeth as in the Pwei/ia, iutermaxillaries fixed, 

4 Punditfuji, Lacep. ^ 

and > Four rays in tlle branchial membrane, teeth crowded. 

5 jlfa/'iJifria,Leseur.) 

6 Cyprinodon. Lacep- Six rays in the branchial membrane. 
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The first sub-genus is peculiar to the rivers of America, the tliird 
is only found in Indio, and the remainder are common to Europe and 
America. 

The Plahjcara, PI. 49, form the next genus; in these the head U also 
flat, with the eyes placed on the upper surface, as in the Silurida; but the 
mouth is small, without teeth, and soft. The alimentary canal is however 
short, as in carnivorous species; their pectorals are round, and sometimes 
placed on fleshy pedicles or arms, with but two rays in the branchial mem¬ 
brane. This remarkable genus corresponds with the natatorial type, to which 
1 conceive the P<eciUna: also belong, notwithstanding their small size. 

The Psilorhynchi follow the last in the order of their affinities; in these the 
snout, ratlier than the head, is flattened, and much elongated in front of the 
mouth, which is remarkably small. This genus connects the Loaches with the 
Phtycaret, and affords the suctorial type, as will be seen from the descriptions 
(and figures, PI. 50) of the only two species yet met with. 

To these last the Loaches follow. I have already stated my reasons for 
having arranged them according to their colours and form of the caudal; I shall 
now merely notice one or two points on which their typical characters seem 
to rest. In this group the suborbitar plates are transformed into spines, 
which are fixed by an articulation to a process of the frontal bone in front of 
tlie eye, so as to be raised at pleasure as organs of defence, like the horns of 
Ruminants; at other times these spines are lodged in a suborbitar sinus, si¬ 
milar to that of the Cervida. Of the two sub-genera into which I have divid¬ 
ed them, the true Loaches, or those with the caudal entire, appear to be the 
more terrestrial, in consequence of the rudimenUl cliaractcr of the natatory 
bladder, or, of its total absence in many of the species; while in some 
of the Schistunt, or those with bifid caudal, there is an abdominal air-vessel 
enabling the species possessed of it to frequent the deepest %vaters in the 
largest rivers, while the true Loaches ore generally found in creeks and 

' icels, and would thus appear to present a closer relation to Apodal fishes; 

3 II 
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the former therefore close the circle of the family by their union with 
the Cirrhins. Having thus.pointea out the leading divisions of the -i/xi- 
lopterinar, I shall now proceed to notice our Indian examples of its com¬ 
ponent parts in detail. 

Of the Padftana we have only in India the 

Sub-gen. —APLOCHEILUS, J. M. 

This sub-genus has the head flat and broad, with the eyes placed on its 
edges, tl»e mouth directed upwards, and a single row of large teeth inser^ 
along the edges of the lips, whicli are not protractile as in Padlia propria, 
Schn. They have five rays in the branchial membrane, the fins thin and 
transparent, and the caudal entire. A short dorsal is placed near the extremity 
of the tail and opposite to a long anal; the ventrab are very small, and the 
intestine and stomach form together a small tube, scarcely longer than the 
body. Two spwes are found in the ponds in Calcutta, and w'ere first point- 
eil out to me by my friend Mr. Griffith, in vesseb of water in which he kept 
Conferva for botanical purposes. 

I. —ApI.OCHEILUS cnUYSOSTIOMUS, J, M. 
t. 42. f. 2. 

Little more than an inch in length, with a bright gold-like spot on 
the occiput, and another in front of the dorsal; about twenty-eight scales 
along the lateral line, and nine rows between the ventrab and dorsum ; caudal 
entire, and lanceolate behind. The fin rays are, 

D.7 : P.13 ; V.— ? A.17: C.18. 

The stomach is large, and with the intestine forms a short conic^ caiuil about 
two-thirds of the length of the body. 


J 
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II.— Aplocheilus melastigmus, J. M. 
t. 42. f. S. 

Somewhat less than an inch in length, with a black spot at the root of 
the dorsal, teeth small, and crowded at the sides of the mouth, with the outer 
row slightly hooked, caudal entire, and rounded behind. The 6n rays are. 

D.7 : P.IO : V—? A.22; C.18. 

Aliinentxuy canal as in the preceding species. ’ ’ 

II*—"Gen. PL at YC aha, J, M, 

Balitora, Gray, 

The head is flat, with the eyes placed on its upper surface; the fins 
are thick, opaque, and supported by soft and feeble rays; the pectorals are 
large, round, and broad, placed on fleshy pedicles; the anal is small; the 
dorsal opposite the vcntrals; the body long and not compressed; the tail 
« long and the caudal bifid; mouth soft, small, without teeth, and placed on 
^ ^ Iho low’er surface of the head. Three species only are known, and two of 
these are figured in Hardwicke's Illustrations, but from their forming a di^ 
tinct type I have taken the liberty of introducing their figures to this paper. 

I-PlaTICARA 3IACULATA. 

. t 49. f. 2. 

Balitora maculata^ Gray, Hard. lUust. 
t 88. f. 8. 

Prominent, loose, flacid abdomen, obscure and irregular brown spots on 
the sides, two small interrupted bars on the caudal, scales rather large, fin.s 
except the anal and caudal, round. The fin rays are, 

D.8; P.17; V^9: A.6; C.19. • 
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The stomach and intestine form a continuous fleshy tube not much longer 
than the body. The specimen from which this description was taken was 
brought from the Boutan mountains by Mr. Griffith, but was too much de¬ 
cayed to admit of a fuller description. 

II.— Platycaba nasuta. J. M. 
t. 37. f. 2. 

This species was found in the Kasyah mountains by Mr. Griffith, to 
whom we are indebted for so many similar accessions. The snout is abruptly 
depressed betw’een the eyes, with a large pit between the nostrils; body 
strong and sub-cylindric; about thirty-four scales along the lateral line, and 
eight in on oblique row from the base of the ventrals to the dorsum. The 
fin rays axe, 

D.IO: P.16: V.9: A.6: C.15. 

Length six inches. 

BalUora hruce'u Gray, Hard. Illust. t. 88. f. 1. 

‘ t. 49, f. 1. 

Of this species I know no more than is conveyed in the apparently excel¬ 
lent figure given in Hardwicke’s plates; it seems to differ from the first in 
having still broader pectorals and ventrals, and in all the fins being crossed 
by obscure bars, which might have suggested a more appropriate name than 
tliat bestowed on it by Mr. Gray. 

HI— Gen. PSILORHYNCHUS, J. M. 

Muzzle elongated and flattened, eyes placed far back, opercula small, 
mouth small and suctorial, without cirri, fins os in the GonorktfHchit but more 
elevated. 

1 am indebted for this genus to two drawings in Buchanan's collection, 
named by the author Stolrphorus imkati, and S. baltiora. 
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Now the Stoti^phore or I^ngrmdiSf Cuv^ (Antihovies) belong to the C/«- 
to which the dejircsscd ionni and short miatis of thipse species render it 
impossible that they could belong; and Buchanan seems often^'ords to have 
corrected the mistake, as the species in question appear to me to be described 
in the Gangetic Fishes as Cyprfitu^ sucatto, Bucli. and Cyprinus bnlitora^ id. 

The typical character of tliesc species depends on the extreme prolongation 
of the snout in front of a remarkably small soft mouth, which is without dm. 

The defenceless body, the backward position of the eyes, the xvelJ formed 
and fully developed fins, indicative of rapid powers of motion, are also analo¬ 
gical relations to the suctorial tj'pes of otlier classes. We are not neqmunted 
with the habits of the species in question, and can only say that they were 
obtained in the north-eastern parts of Bengal, to whicli they have been pro¬ 
bably swept down from the mountains.* 

I.—PsiLORHYNX’HUS SL'CATIO. 
t 50, f. 1. 

Cyp. MueatWf Bueh. Gnn. Fia. 347, 

Stolephoru^ ettkaii^ id Coll. 

Pectorals round, snout depressed and elongated in front of the mouth, 
which is small, with fleshy protractile lips; apertures of the gjUs small, belly 
fiat. The fin rays are, 

D.9 i Pas t V.9 I A.5: C. 

Said to have a strong resemblance to many of the genus Co&i/is both in fomi 
and colour, but n-ants drri. 


* SEiice ilie cliamrUm oT UieM iiUrmtiug ipwi«s noted In ih« tynopiii wv» pruilcd, toffethcr 
u'iih otlier remarks regard Lut; the lingular formi of the twu ipocki fSgiuvd hy Uucbanaii. E have 
bron fortunate enough to find a lingle Apedmoi of om- of them in a imill coliccliini of Gihrt with 
which 1 liave bern favoured from Cpper Aisani by Cnpi. Ituiniy. 
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11.—PSILORH YNC HUS VARI EG ATUS. - 
t 50. f. 2, 

Cyp. balitoroy Budi^ Op. Cit. 348. 

St^epkonu haliioruy id. G^IL 

The following characters derived from the Assam specimen, differ 
little from those given by Bucliananr^except that the ' mys of the pectonils 
are seventeen in each fin, instead of twelve as stated by Buchanan x with 
doubt. The colours are. _ 

Silvery below, above spotted; one row of clouddike spots along the Iwck, 
and another on each side; thirty-three scales along the lateral line, and about 
eight across the body from the base of the ventrals to the dorsum ; three 
bars on the caudal. The fin rays are. 

D.IO ; P.17: V.9 : A.?: C.is. 

Stomach hard and round, intestines small, and al)Out half the length of the 
body. 

HABiT.<»Rapids at the foot of mountains. 

IV.^en. COBITIS. Lin. 

The Loaches are ver>* numerous in India; Buchanan describes thirteen 
species, and Mr. Grifilitli's and my own collection in Aasam make us acquainted 
^rith seven more 

The caudal fin appears to afftird the only natural character by which they 
may separated; of this I have taken advantage, and find that in addition to 
the entire caudal, tlie colours of the true Loaches consist of different shades 
between brown and yellow, more rarely green; but whatever the colour may 
be. it is usually disposed in dots accumulated in clusters or nebula on the" 
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upper part of the body (PI. 51 and 52), while the SchiMtura, or those >vith 
bifid caudal, have their coloiirs, usually different shades of green, disposed 
in numerous rings or transverse bars distinctly marked on the sides. 

In their digestive organs, the true Loaclies assimilate nearer 

than the SchUtune to the preceding genera; the stomach is small, and 
slightly curved or lunate, so as to place the pyloric orifice in front, and the 
intestine is cither convoluted slightly or straight, according as the stomach 
may happen to be distended; but the whole length of the alimentary canal 
does not exceed half that of the body.* 


• The observation of Sir. George Daniell communicated to Mr. Yarrell, BritiBh Fisbet. p. 37». 
of two ipbcrical bony cavities placed under the finl and second vcrlcbraf, seem to me to be nothing 
more than the bony bilobate case cncloeing the air-vcsw:l, at pointed out by ScJineidcr Syn. Pttc. 
Artcd. 6 and 837. Profetsor Weber, according to Blumcnbach, Comp. Anatomy, p. 285, found a con¬ 
nection between the alr-vettd and car of fithet by meant of a chain of imall bonet analogout to the 
matUuM, inria, and s/aprs, of Mammalia. Thetc ouieula auditut occupy the tituaiion of the bilo- 
bate cate in the Loachet What itrengthent the probability of a connection between the air-veatel 
and car of fithet, and deitroyi the idea of the situation of the air.veitel in the Loachet being to 
peculiar at 5Ir. Swainton tuppotet (NaL Hitt. Fithet voL 1. p. 362) it, that it b found in precitely 
the tame tituation in levetal of the Silurfdte, according to the interesting obtcrvalloni of Dr. J. Taylor, 
Gleaningi in .Science, Calcutta. June I«30. The air-vettel," tayt Dr. Taylor of the Pimrlodtu 
qogora, P. bagariut, Silurut nmgio, yiaeropteronoltu magar, Buch. “ b placed behind the Iicad, 
dote to iu articulation with the first vertebra; and in ihb tituation u connected with the ominda 
aaditus which arc coniptcuous, and present the tame appearance at those of the Silanu boalit- Dr. 
Taylor then enters into a very minute anatomical description of the part in question in each of the 
four tpedet In the first, it b ntnated in a bony cup attadied by meant of a narrow neck to the 
liody of ll»c first vertebra elote to its junction wiili the cranium, and eonabts of two distinct air-Mad- 
ders, which have no communication with each other. In the second tpecics the air-vctael b alto 
bilobate, but the lobes are situated on oppotite tide* of the vertebra. In the two last the air.blad- 
den are alto double, eontiq^ing of two lobet of pyriform shape, united at iheir narrow rxtmnitiet. 
and continued in a funncl.shaprd cate projecting outward from the body of the first vertebra. At 
the direct affinity of the Loaches to SUttrieUr, b tuggetted by Mr. Swainton (Nat Hut Fishes, vol. L) 
without, it would teem, being aware of the singular agreement in the curtont poinb of itrueture 
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Apaloptci^^^ 


In the Schithtra the stomach is also lunate, but there is one or two con¬ 
volutions of the intestine on its surface, and the alimentary canal is somewhat 

longer, etjual to about the length of the body. 

M. Agassiz. Sir. J. E. Gray, and Mr. Swaiiison. have divided the old 
genus CMlu according to the presence or absence of suborbitar spines, retain¬ 
ing the term Cobiti* for the spineless, and each proposing a separate name for 
the spined Loaches. 1 have already observed, that I have sought in vain for 
other characters that might justify a division so simple and obvious; the result 
is, that I find it quite untenable, since it separates species otherwise most in- 
timatcly allied to each other; while, on the contrary, it brings the most 
opposite forms together. No two species bear a more marked impress of one 
common genus tlian CobilU ocutata, t. Jl, f. 1. and Cob. puroHocta, t. 58. f. 1.. 
yet the one has suborbitar spines, and tire other is witliout them. No two 
species look less likely to be members of the same natural group than Cobilu 
dario, Buch. P. C. t. 29, f. 9^! and Cob. ciommomta, t 51, f. 5 ; yet both 
have suborbitar spines — both would belong to M. Agassiz’s genus Acao- 
IbopsU. to Mr. Gray’s genus Bolia, and to Mr. Swainson’s CaHihopliryt. which 
are all names for the same thing. 


alludfd to, it i« rtMonoblc to suppose Ihml thU newly detected relation between SUurida and Codi- 
timtr will be received as conOnnation of Mr. Swainson’s view, whidi rosy be further supported by 
the Ibrm of the air-vwsd in those Loaches in which it u membranous, and placed in the abdomen, 
as Cobitia dario, Buch. j for neither in that species, nor in any of the SUuriJa; which I have ex¬ 
amined. is it divided by a stricture as in CyprimitUrt 

But notwithstanding the relations here pointed out between the Loaches and SUaru/te, 
the bones of the shoulder, the bones of the head, and the spinet, and covering of the body in the 
two groups, seem to prove tliat the relations between them are those of analogy, while the ab- 
■enee of teeth, the prrtenre of seals and soft fins, indicate an affinity of the Loachs to the Cyprins. 
which has induced nearly all authoritis on the subject since the time of Artedi to plaee them conti¬ 
guous to other, until Cuvier at length comprised them under one common family. 
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Sudden.—COBITIS PROPRIA. J. M. 

Head und body elonj^ted, tJie former conical and invested with a 
thick fleshy covering. Body almost cylindric, with small scales; a clouded 
distribution of plain colou^ often brown; caudal entire, mouth small, 
placed below u narrow fleshy snout, and surrounded" with small cirri. No 
abdomuial air-vessel. 


I._^OBlTI8 OCULATA, J. M. 

t. 51. f. 1. 

CobitU gongota^ Buch. 

This species, like most of the Loaches, 1 im six drri. ' The eyes arc promi- 
nent and raised above tlie crown; pectorals, ventrals, and caudal round; the 
branchial membrane is attaclied to the pedoral fins, as in the Gobes ; body long, 
and marked witli clouded spots of yellowish brown cdour; dorsal and caudal 
crossed wth interrupted fine bars or spots; cdour above brown, below silvery. 
The fin rays are, 

D.n :P.10; V. 7 :A .7 ;C.16. 

Buchanan makes but six rays in each ventral, and eight m the anal fin. 
It has two suborbitar spines on either side; the stomach and intestine are 
continuous and straight, and about half the entire length of the body. The 
lower jaw is composed of two very slender bones attoebed together in front 
byj ligaments,'and the air-vessel is contained in a small bony case situated 
over the entrance to the a'sopliagus. It is common in small stagnant 
streams with sandy bottoms in Upper Assam, aiul Buclianuii found it in the 
northern parts of Bengal near the foot of the mountains; iU usual length is 
about six inches. 

3 K 
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Apafopterin^. 


It.—CoDiTLs ciJCUBA, Buell, 
t. 51. f. 2. 

^ This beautiful little species, which is tiiuiicd Chtita kukata by the natives, 
IiJis also SIX cim, and two suborbitor spines. The sides arc clouded witli black 
along the lateral line, brown above, and below silver)' ; all the fins but the 
anal are rounded, and the eyes are prominent. The fin rays are. 

D.9: P.gt V'.6: A.r: C.IS. 

It appears to be verj- nearly allied to C, ocu/afa. It was round by Buclia- 
nan m the northern parts of Bengal, where it attains three inches In length. 


—CoBiTIS CrNTEA^ Buch. 
t. SI. t 3, 

This species lias two dni in front of the mouth, and four at its angles ; 
two suborbitar spines on each side, and a nebulous stripe of copper colour 
extends along the lateral line; colour above olive, below diaphinous, but 
clouded witl. dots collected in clusters, with a tinge of green on tl.e opeteula. 
all the fins except the anal rounded. The fin rays are. 

D.8 t P.8 i V',7 1 Av7 : C.i7. 

Hays of the caudal and dorsal spotted with olive, those of the lower fins 
with dark metallic colour. It is very common throughout Bengal and 
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IV,-«C0BIT1S SIMUCRONATA, J, M. 
t. 51* f, 5. J3. 

CobiH^ tiofiat Buell. 

Tills species has six cirri^ with a single suborbitar spine on each side. 
The body is nebulous green nbove> below silvery^ and somewhat dinphinous* 
The 6ns are angular, the dorsal and caudal oniamcntcd with spots. The 6n 
rays are^ 

D.U: P,13 ; V.8 : A.8; 

Thw species was found by Buchanan in the rivers in the northern parts of 
Bengal 


V,—CoBiTIS CIKKAMOMEA, J, M* 
t 51. f. 5, /3. 

Cob. pan^a^ Buch. 

This very remarkable species is long, and almost quite cylindric; it has 
eight cirri with prickles under the eyes, and the whole is a light cinnamon 
colour; the height of the body is equal to about a tenth of the length; the 
Bna are round and small, tlie dorsal opposite to the intcr\al between the anal 
and rcntrals. The fin rays are, 

Dj : P-10 ; V,6 ; A.7 J C.18. 

This species was also found in the north-eastern parts of Bengal by Buchanan, 
who says it attains the length of three or four inches. 

The remaining species are without suborbitar spines. 


INDIAN CyPRIXID.-E. 



Apaiuptenna^. 


VI._ ^CoBITIS OCELLATA. J. M- 

t. 51. r 6. |3. 

Ccbith bilUira, Bucli. 

Tins species lies four cirri in front, and two at the angles of the mouUi. 
It has small eye-like spots on the base of the caudal and dorsal fins: colour 
above broivn, disposed in nebulous spots, and bars on the caudal, below silvery: 
ventrals lanceolate. The fin rays are, 

D.14: F.14 ; V.8 : A.7 i C.19* 

Tbis species was found by Buchaiutn in the Bramaputra. and is very nearly 
allied to tlie following— 


V^II._COBITIS GIDBOSA, .K M. 

t. 52. f. 7* 0- 
CMh turlo. Until. 

ThU species differs very slightly from the last: the b;ick however is 
more abruptly arched, and the dorsal is much smaller at the base of the 
caudal; there is an ocellated spot on either ride; colour above yellow, with 
nebulous streaks, below silvery; pectorals and ventrals lanceolate. The fin 
rays arc, 

aSilMSiV.K: AJ;C19. 

Two cirri arc attached to the comers of the mouth, and four to the upper 
jaw! found by Budianan in the Hrimaputra. 


CobitU. 
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VIII—C0BITJ8 tavonacea, X iM. 
t. 52. f. 1, 

The body of this interesting species is long. loHr. and crossed by about 
twenty half bars of dark greenish grey on the sides, an eye-like spot on 
either side of the tail, similar to the moons of the peacock, but surrounded by 
a plain, though distinct colour; caudal and dorsal crossed by numerous bars. 
There ate two cirri at the comers, and four in front of the mouth; the 
•snout is somewhat flattened. The fin rays are. 

D.I7: KlS; V.9 : AS t C.ao. 

The stomach U of lunar form, with the concave margin placed in front. 

wall the pyloris directetl fonvard, and ending in an intestine hardly half 

the length of the body, and which, after making one short turn passes to 
the vent. 

Habitat.—A ssam. 


-ConiTIS CHLOROSOMA, sF. JM. 


t 52, f. 3. 

I-ight green, clouded witli dark olive green above the latcia] line fins 

tinged with red. dorsal and aiud slightly barred, snout short, su drri. The 
fin rays are, 

D ll ? PJ 2 j Y.8 : AS : C.ia 

This species has been found in pools in the sandy beds of rivers in Upper 
Assam. 


43H 


INDIAN CYPniNlDiE. 


Jpafoptvrifuf- 


X.._COBITIS MONOCEBA^ .1. M- 

t. 52- f. 2. 

The length of the head to that of the Ijody as one to four, snout some¬ 
what flat, and armed with a slightly prominent spine. The body is uniformly 
greenish yellow, with a silvery lustre; the integuments covering the opereuin 
tinged with green, caudal and dorsal streaked svith numerous small brown 

bars. The fiu rays are. 

D.IS i P.12 : V.81 A.6 i CIS. 

The stomach and intestines of this species agree in form with those of QAitu 
BOtlata; tliere is howeveV some uncertainty in judging of the form o t e 
stomach in these species, as I find this to depend partly on the quantity of 
ingcsta contained in it. Ill a specimen examined after it Itad been for some¬ 
time in spirits, tlie stomach was strmght; in others which were csamined fres i 
tliepyloris was reflected forward; but in all the intestine was found to be 
' small and short. This spcdes is not distinguished by the Natives from 
Cobitit cA/orwowo. both of which they name Bnli botea. 


XI, _COBlVIS OCTIATA, J. M. 

t. 53. r. 5. 6. 

This species differs from the lost two, chiefly in liaving but four cim i 
the snout U soft, and the body dotted, green above and silvery below. 
There are but eight rays in the dorsal fin. The stomach and mtestme form 
a straight continuous tube. The liver is large, and envelopes the stomach. 
It inhabits tanks in the vicinity of Joorhath. 



Schistura. 
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XIl,-=^Coi!tm phoxoc'heila, X 3VL 
U 52 . t 4 . 

Thb curious species has the head raised obliquely in the Perilamps, 
and the ridge between the eyes shaiqi and bony. Sides compressed, and a 
dark nebulous streak extends along the lateral line on either side. Above 
douded with browm, beneath silvery. The lin rays are, 

D,8j P.H: V.6i A*6:C.T6. 

The caudal is round, and crossed by several small iKirs. Found by Mr. Gridith 
in the ^lishmee mountains. 


Sub-gen. —SCHISTUIIA, J. M. 

The species composing this sub-genus have hitherto been placed with 
the Loaches, ivith which their habits and form correspond; many of them 
have also similar suborbitar spines to those of some of the true Loaches, and 
id I of them have small scales, and the surface of the body enveloped in a 
copious mucous secretion like the Loaches, from which they are only knomi 
by their bifid caudal, and the transverse bars or rings of colour tliat encircle 
the body. This last remarkable character may be regarded as a remote 
analogy to the stnicture of aniiulose animals, to which these fishes approxi¬ 
mate by means of the Lampreys and JJixines, winch Linnonjs placed with 
the worms. The resemblance between the mouth of the I^oachcs oiid that 
of the Mixincs is indeed so remarkable os to require only to be alluded to, in 
order to perceive the relation between the two groups. 

Tlic alimentary canal is somewhat longer than the body, the stomach 
is short and lunate, the pylorus reflected and supplied with a %*alve. A bihi- 
bate natatory bladder, divided by a longitudinal septum, is found in some of 
the most perfect species, as CoA/fw dario and Cobifh gc/o, UucIk ivliose short 
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figure, arched back, and comparatively lengthened intestine, seem to conduit 
us btick once more to the Cirrhins and other typical fomw of the P^onottuN^. 
In order tlmt this interesting fact may be conveniently seen by the reader. I 
liave copied Buchanan’s figures of the two species in (question. Plate 6l. t 8 
and 9, for the sake of comparison with the Euce, FI. 41* f* 2, and other 
Cirrliins. 

It will be evident to tlie naturalist, or indeed any one who may con¬ 
descend to reflect on the subject, that we could not consistently commence in 
this gfonp by describing Coftith dnrio and Cohitis gef<t imnnediatcly after 
CohitU guttata and Cobit^ p/iaxocAeilat with wliich the last group ended, espe¬ 
cially if we regard the order in ivhich species are described as that in wliicli 
tiieir affinities pass from one to another* We must differ therefore in this 
instance^from the usiial practice of describing the most perfect species first* 
and we arc compellcil. whether we will or not. to commence with the most 
imperfect form, because it corresponds nearest in every respect with the fomi 
lost described; and this appears to be a natural result, which must always 
be experienceil in that group which closes a perfKt circle of affinities. 


I.—ScKISTCRA MONTANA, J* M. 
t. 57* f* 1, 

This small species was discovercil by Dr* Macleod in mountain streams 
in the vicinity of Simla. It is characterised by t\i'elve zones or rings* which 
encircle tlie body, and with a black bar at the biise of the caudal fin. It U 
furnished vrith a single suborbitar spine on each side. The fin rays are, 

D*8:P.10; V.a: A.6:C.18* 

Dorsal and caudal eacli marked with a single row of spots; it is one of tlie 
most lengthened forms in the group* 


Schistura. 
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IL—SCHISTDRA ifONATA, J» M. 

t 5S, f, 1. 

Without suborbitar spines; the bcniy is eticbtiled by about eleven com¬ 
plete rings of green colour ; opercula broatl* iiakec!« and silvery, fins pellucid, 

* 

without dots* 

D.ll: IMI : \\Ei AM . C.ll. 

This small species was found in ponds in the Muttuc district in Upper Assam. 
The pyloris is reflected forward so as to form the stomach into a small lunate 
sac, on tlie surface of which two or three convolutions of the intestine take 
place; between the stomach and intestine there is a narrow stricture, pro¬ 
bably a pyloric valve. Limbs of the lower jaw firmly united at the symphysis, 
as in the Gudgeons. 


III. —Schistitra rcpecula. J, M, 

t, 57. t 3, 

Without suborbitar spines; there are about fourteen bars or zones enclr* 
cling the body like those of the last; pectorals and vcntrals round, 

D.8; IMO I V.S: A.7: C.16. 

This species was found by Dr. Madeod in the mountains in the vicinity of 
Simla, and is very evidently distinct from either of the adjoining species. 

IV. — SemSTURA OC ELL AT A, J, M. 

This is a diiTerent species from either of the accompanying, although it is 
difficult to make the real differences appear correctly either in drawings or 
descriptions. The fin rays are, 

V.8: A.e:CJ7- 
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It was found in stagnsnt pools in Uppcf Assam. The stomneh is sltoft witJi 
the pyloric reflected♦ intestine small, convoluted over the surface of the 
stomach, to which the convolutions are closely fixed in this as in several of 
the SchiJtfunv ; the length of the intestine is ecpial to that of the entire 
animal. 

V. —ScBlSTtriU SAVONA, 
t. 53. f. 3. 

CobitU Buell, 

Without spines, six cirri, four in front and two at the comers of the 
mouth, colour above dusky, with about ten narrow light coloured bands i lie- 
low silvery. The fin rays are, 

D.lOi PJO YSi? AS. 

Found by Buchanan in the Kosi river. ^ 


VI.—Sc HIST UR A PUNCTATA, 
t. 53. f. 4.^. 

CobiltJ coricot Buch. 

Without spuics; six cirri, four in front and two at the angles of the 
mouth; a row of eleven spots along the lateral line on each side, and a 
similar row along the back; below silvery, above bluish \ the whole hoivever 
somewhat diaphanous. The fin rays are, according to Buchanan. 

D.9 : P-111 V.7 : A.6 j C19. 

or, as 1 Imve found them. 


D.IO: IMl V.9 : A.7; C.lfl, 
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Vn—SCHISTURA SUBFUSCA. 
t, 5S. f. 5. 

* 

Without spines j four dni in front of the mouth, various regular zones 
ericirding tlic body; eyes approximating to cadi other on citlxer side of a imr* 
row trenchant ridge like that of CohifU plioxocfteila t snout Jiard. Fin rays are, 

D.lli P.11: V.7: Aj i C.17. 

Habit.—U pper Assam. 


V^IIL—ScHlSTUBA SCATUBIGISA. 
t 53. f. 6. 

iCohitU scainrigitta, Buch. 

Tins species b also witljout suborbitar spines, and in my opinion is nearly 
allied to S, sHhftt^ca; the ventrak are however round, and the rays of the 
dorsal are marked on the middle xvith a brown spot. I cannot find this spe* 
des referred to in the Gangetic Fishes, although it is figured in Buchanan'S 

collection. 

So many divisions of tlie Loaches iiave been proposed, and so many names 
to designate tliosc divisions, that I feel some doubt in recommending tiie 
generic term Htpnenphym^ for the following three spedes, which are dis- 
ringuished from all others by the presence of on abdominal natatory bladder, 
separated into lobes by a longitudinal septum, 


* Etyia. v;iiir, 4. mtmtrtne, ind *b lir-bJiddtr. 
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Apalopirnna 


1,—XoBiTis DAEio, Buell, 
t 6L f. 8* P, G. t. 29. f. 95^ 

Six cirri, two suborbitar spines, body compressed, depth equal to about a 
third of the lengtli, body crossed by about seven transverse green bands. 
Three or four interrupted green bands on the caudal. The fin rays are* 

D.ll :P,l3 ;V.8i A*7:C4 

Found in all the large rivers of Assam and Bengal, and attains etgiU or 
ten inches in length. 


2,—COBITIS G£TA, Buch. 
t. 61. f, 9. P*G. L 11. f. 96. 

Eight cirri* two suborbitar spines under each eye, and seven transverse 
bars of blackish green across the body, and one on either side of the head 
crossing over the eyes, and filso two interrupted hirf; on the caudal. The 
6n rays are, 

D.12 i P.13: V.8; A .81 C.19. 

Buctianan's variety of this 8ped« has but one bar on the caudal, nine rays 
in each ventral, and only seven in the anal fin. There are other trifling 
differences of colour between the Assam and Bengal varieties, but scarcely 
enough to Induce me to regard them as distinct species. 


3.—BoTiA OBANDis* Gray, 
iforr/rr. lUuat - 

Body brown* with irregular and somewhat square yellow spots, fins 
streaked and spotted with broivn, eight cirri. This is the only instance of 
0 spotted species that I know of in this group* and ought to suggest a better 
name than that above applied to it. 



Colti/in^. 
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A coiTiparison of tlie Sehisiant they appear plate 53, wUb the 
Loaches which tnimetllately precede them, plate 53, will show tliat the 
hitter present little resemblance to the typical forms of the great family to 
which they belong; indeed fig. 7t t. 52, La perhaps the only one on the 
plate tiiat seems to indicate any resemblance whatever to the ordinary forms 
of Cyprins. 

In the succeeding plate 53, we do see a somewhat nearer approach to the 
general forms of Cffprinidtr; Bp. 8 and 9, plate 61, which in their direct 
affinities follow tliosc species, represented pbte 53, present a still closer re¬ 
lation to the Cirrhins, nor Is this a mere resemblance of outer form, for in 
Cobifiit and Schhfura the natatory vessel is absent, or enclosed in a bony case 
which is situated over the throat. But tliat vessel is again restored to the 
genus in the two species represented plate 61, thus perfectly obliterating the 
interval by ivhich the SchMtur<P at one extremity of the fumily are removed 
from the Cirrliins at the other, and causing the two ends to meet, according 
to the law of natural affinjties pointed out by Mr. W, S. Macleay. 


DESCRIPTION OF PLATES LLY, LX. LXL 

The important use that has been made of the structure of scales of 
Bshes by >L Agassiz, not only in the classification of fishes, but for objects 
of equal interest in another branch of science, must in future render any 
descriptions of fishes in which figures of the scales arc omitted very in¬ 
complete. M. Agassiz in the prospectus of his forthcoming work on the 
natural history of the fresh water fishes of Europe observes, ** Comme j* at¬ 
tache la plus grande importance aux cajact<?res tir^ de la fonne des dcoilles, je 
n’ai point neglig^ d*en figurer trois pour ebaque esp^, savoir, une de la ligne 

lat^^rale, une de ta region dorsale et une troisi^me de la ri^gion abdomiuale ” 

3 N 
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Before I was aware of the position and number of the scales selected 
by M. Agassiz for examination, most of the plates were finished; and to 
give separate ones of three scales from each species would have increasetl 
the bulk and expense of the paper beyond tlic measure of any equivalent 
advantage. The scales which are represented on the annexed plates were 
therefore selected from the posterior third of the body, about half way be¬ 
tween the dorsal and caudal fins, where they appeared to bear the nearest 
relation to the general form of scales on other parts of the body. hen a 
second scale is given, it has always been taken from between that situation 
and the dorsum. 

PLATE LIX. 

Fig. 1. Scale of IjeucUcus daniconitu, Buch. from the lateral line. 

Fig. 2. Scale of Leucucu* dystomuty J. from the lateral line. 

Fig. S. Scale of LeueUcus morar, Buch. from the lateral line. 

Fig 4. A single scale of Opsarius leucernsj from the lateral line. 

Fig. 5. Scales of LeucitcuM moloy a from the lateral line, b from between that 
situation and the back, c natural size. 

Fig. 6. A single scale of Cyprinu* ffaica/ay Buch.—A natural size. 

Fig. 7. A single scale of J^ucUcut mar garotte*—b natural size. 

Fig. 8. Scales of Leucitew elingulatuM—a from the lateral line, h from l^- 
tween tliat situation and the back. 

Fig. 9. Scales of Optarius faaaatu*—a from the lateral line, h from between 
that situatiem and the back. 
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Fj^. 10. Scales of Opjfarluit mfffacejMu^—a from the lateral line, fi from be¬ 
tween thftt situation and the back. 

A suigle scale taken from the lateral line of O/MWnW muculMifJ!. 

A single scale from the lateral line of OpMriuJt Ifrachia/iti, 

Scales of Optaritut iaoeheUu^^^ from lateral line, A from between 
that situation and the back. 

Fig. 14. Scales of O/ifanu* cirraft/s-^ from the lateral line, and b from be- 
- tween that situation and the back. 

PLATE I.X 

Fig. I, tFqaipiHttattt^, J. M. natural size —a breadth of the body, 

b scale from the posterior third of the side a little above the lateral 
line which is very small. 

The remaining figures of scales on this and the succeeding plate have 

been drawn from tlie microscope by my friend Mr. W, M. Westermann. 

Fig. if. Scales of Cypt^intt^ curebius, Buch— a from the lateral line, b from be¬ 
tween that situation and the dorsum, e «ind d natural size. 

big. 3. Scales of Gobio Afroter, J. 31.-— a from the lateral line, b from between 
that situation and the dorsum, c and their natural size, e the 
manner in which they are placed. 

Fig. -L Scales of Gobiti auhnnis, J. M.—from the lateral line, h from be¬ 
tween that situation and the dorsum, e and d natural size, e their 
disposition. 


Fig. 11. 
Fig, 12. 
Fig. 13. 
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Fig* 5. Scales of Gohio isnru^, J- AL—from the lateral line, h from between 
that situation and the dorsum, e and d natural size. 

Fig. 6* Scales of Gobio ricnorhrjnchuJt* S. M*—n from the lateral line, h from 
between that ^situation and the dorsum, c and d natural size, e 
the manner in which tliey are placed* 

Fig. 7* Scalea of GM/io limnophilttji, J* M.—« from the lateral line, h from be- 
tvreen that situation and the dorsum, e and d natural size, e tlie 
manner in which they are placed. In this species, as already re¬ 
marked in the description, every row of scales has its own row of 
mucous pores the same as the lateral hue, which last differs from 
the other rows merely in being a little more prominent* 

Fig. 8. Scales of Ctjprhvt fiogti, Buch.—A from the lateral line, a from be¬ 
tween that situation and the dorsum, c and d natural size, e their 
relative position to each other. In this species, which may either 
be Cffprintia Aogtf, Ct/prinus oWot, or Cyprinuj^ fyariffuirift, of 
Buchanan, each row of scales is possessed of a line of mucous pores 
os in Gobio /imnophiluji^ 

Fig. 9* Scales of Gonorki/nchuJt mi1cto^f0^nuSr dr —a from the lateral line, 

b from between that situation and the dorsum, e and d natural 
size. 

Fig. 10* Scales of Gonorh^Mihus himacuitiiusw J- M *—a from the lateral line, 
b from between that situation luid the dorsum, c and <f natural 
size. 

Fig. 11* Scales of Chnorh^nchus brncbtfpteritM. J. M .—^ from the lateral line* 
b from between that situation and the dorsum* 
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PLATE LXL 

Fig. 1. ScaTcsof .S^itowa, cirg/,oi(Hnui. J, M.— o from tlie iatetal line, ft from 
the interval between that situation and the doraum. e natural size. 

Fir. a. Scales of .Sye/owai immaculalu^, J. M.-a from tlie lateral line, ft 
from betiveen that situation and the dorsum, c natural sUe. 

Fig. 3. Scales of Cyprtam wpAore, Bucli._a from the lateral Unc, ft from 
betiv'een that situation and the dorsum, c natural size. 

Fig. 4, Seales of Ss^/amua pyropteru,. .1, fron, the lateral line, and ft 

from between that situation and the dorsum^e natural size. 

hig. 5. Scales of Cyprintu caachonmt. Such. In this species the lateral line 

IS very obscure, or altogether wanting is a scale from the usual 
place of the lateral Une, and A from between tlwt situation and the 
dorsum, c natural size. 

Fig. 6. Scales of SyKiamut nalacoptemt, J. M. Tlie lateral line in thi., species 
is also indistinct ;_o is a scale taken from its usual position, ft from 

between the usual position of the lateral line and tlie dorsum, e na- 
tural size. 

Fig. 7. A scale from tlie lateral line of Oreinut prt^ttus, J. M. 

Fig. 8. Cobith dario, Buch. Natural size, and,_ 

Fig. 9. Coftm* gettt, Jluch. two specie* here introduced from the Gangetic 
Fishes, to show how the form of the Loaches returns to that 
of the Cirrhins. Thus they may be compared with f. 1.1 37., 
fs. 1.3. L 38., fs. 1. 3.3. t. 40,, f. 3, t 41. 
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It remains to express my obligations to lliosc who ImTC assisted the 
object of the foregoing paper. 

To Wu-LIAM GHiTFi-rn, Esq.. JI, A. S. &c. Madras Medical Sen^iee. who 
aided me in my coUections since 1835. and U still mindful of this though 
engaged in other services of higher interest to science. I have been indebted 
for many species hitherto unknown frem countries only visited by himself, 
and which were preserved under difficulties and privations that would have 
deterred an ordinary naturalist from the attempt, especially in the midst of 
other occupations. 

To B. H. Hodgson, Esq. M. A. S. S:c. Resident at Mpal, I have been 
indebted for a small coUection of Cyprins deposited in the Asiatic Society; 
and to VV, M. IVestEBMANN, Junior, Esq—a name not unknown to 
science in connection with one of the richest cabinets of insects in Europe’, 
am 1 indebted for the drawings of scales forming the last two plates. 

To Doctor Macleod, Inspector-General of Her Majesty's Hospitals m 
Bengal, I have been indebted for several collections from different parts of 

India, comprising many species previously unknown. 

To Capt. Simon Fbaseu HansaY. 1 am indebted for several species 
from Assam, some of which bad escaped me during my visit to that pro¬ 
vince. as weU as for others which were lost from my own coUections from 
the difficulty of preserving tlicm in this climate. 

1 am also indebted to Captmn Fkancis Jenkins, M. A. S. fee, Cora- 
missioner of Assam, for similar favours, as well as for other fadUtlcs afforded 

. to my pursuits. 

To Captain RicnABD Lloyd, M. A. S. Indian Navy, who had already 
rendered a high service to ichthyology by tlie facilities afforded to Dr. Cantor 
while under bis command. I am indebted for several smaU coUections of fishes 


from the Tenasserim coast. 

To R, B. CuhdeulaND, Ksq. Bengal Medical Service, I am also indebted 
for a small coUfiction of fishes from the Cuttack district : and, lastly— 
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I am indebted to the gracious considcmtioTi of the Right Honou- 
AHL£ GtiQtiGE, Loud Auckland* G* C. B* kc. not only for the opportunity 
of examining my collections of fishes^ which Inid otherwise been denied on 
my return from Assam, but nlso for tlie inspection of the splendid collec¬ 
tion of drawings of the late Dl Francis Buchanan Hamii.ton, many of 
which, under Providence, I liave been the humble means of submitting to 
the world. 


SUPPLEMENT. 

Since this paper was presented, two important communications have 
been made in Europe on the subject of the Fresh-water Fishes of India. The 
first is a paper presented in December, 1838, to the Zoological Society of 
London by Colonel Sykes, descriptive of forty species inhabiting the 
rivers of the Deckan, including several new genera. As Colonel Sykes's 
paper has not yet appeared, it remains to be seen how far the fishes 
of IVesteni India correspond with those of the Ganges. Brainaputra, and 
North-eastern tributaries of those rivers, from whieh nearly all Bucha¬ 
nan's species and my own have been derived. The second w'ork just al¬ 
luded to, cmbriiccs descriptions of sixteen species of fishes found by Baron 
Hiigel near the source of the northeni branches of the Indus, of which fifteen 
belong to tlie great natural family Cyprinida ; these are all ably described 
and beautltuUy illustrated by M. von Heckel, an eminent German naturalist 
of Vienna,* wlio anticipates some of the obsemitions containetl in tlie fore¬ 
going pages, as well as one new genus, OrctHM, of which >L \% Heckel 
describes ten species, all except one distinct from the three which I have 
met with. The curious circumstance of the absence of Salmortidee in 

* Fiichf ftiu Ciuchroir, jEtsamnurli iind hmuig^febeit Von C F. tv HUgt), bctriiHiiben Von 
J, J. Tua Hreho], dte, Wioa, IU38. 
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India* which 1 have observed upon* p. 262* alto seems lo have occurred 
to M. M. Hugel and Heckel, who observe that the C^prinida have not 
only replaced the Salmonida in the rivers of India, but have also assumed 
mudi of their habits. In the Nile, they observe, we have few Cyprins, and 
in the rivers of Surinam and Brazils tlicrc are none \ it is only in the ri^ ers 
of India where Cyprins have replaced the Trouts, (Forellen) that the number 
of their species is so considerable (Fische aus Caschmir* p. 2.). The species 
described in the work alluded to as Silunu fdmyhHr, Heck, diflers from 
Sdurns pabdn, Bnch. in the eyes being nearer to the mouth ^ but m other 
resptjcts it approaches, AI. v» Heckcl thinks, to Sdunu chinout L*aeep , 
the colour is rusty Urom^, with a silvery glitter* The next two are Loaches, 
not far removed from the species I have described as Co*, chhrosoma and 
Cob. They are named by AI, v* Heckcl Co*, marmorata^ and Coh. 

tUtata. The first, he thinks, may be CofAth corka. Buch, and the second 
is named Gurna, by the natives of Cashmeer, A fourth species described 
by M, V. Hcckel is referred to the genus Fancorkmu^, Kiippell, whidi 
would include tlioae species I have described as Gudgeons when they happen 
to have two cirri; but as cirri arc not characters to be idone rehed on in 
the formation of groups, it is unncecssarj" to dwell on the value of thU 
genus: those who to adopt it, have only to apply the term I ^rkor- 
hittu* to the five first species of I have described, namely, the Mriguhh 

the Reicah, Curmuca, Reha. ond.AMgra. The one described by Heckel as 
FarkothiHut dipio^iomHJt. Fisch. Cosch. t* xi., is a new spedes, somewhat 
resembling, as AI. v, Heckel supposes, Levciscuf hut the body U 

more cylindric;* and less compressed titan any previously known species either 
of Intba or Eiuope. 

The sixth species of AI. v* Heckel is referred to another nominal genus, 
LnbrobarbHJt. Rilppell, which differs in nothing more from the genus Barbaj, 
Cuv* than in a fleshy appendage lo the apex of the lower jaw, as in Barhvt 
progeneiHn, J* AI. 1. 56. L S* The Bpedes given by Heckel as Labeobarbuji 
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macrdeph, o. c* t. x. f* S. appears to resemble very much n species figured 
in lJiicbaiiaji''a collection under the name of C^prmu^ tor, which is however* 
aeconling to Buchanan, a large fish, while HeckeVs spcdes is only five inches 
long. I now come to JL Heckers new genus .ScA/sa/AoriTj', Etym, Sxl£w 
split {spulten) a ahiehl {pamsr)^ from a membranous gusset in front of 
the anal fin, thus separating the scales slightly on either side of the vent; a 
character which I have overlooketl in my genus Orehiu^. I regard this curi¬ 
ous peculiarity as an indication of some remarkable function or analogy. 
AYlieii in addition to tliis singidar structure the scales on either side of the 
anal are enlarged, as in all M. v* Heeker» species, the cSiaractcr may be con¬ 
spicuous enough; but in the three spcdes I have met with, the scales, as In most 
Cf/prtHtdtP, continue to diminish progressively from the sides to the hinder 
part of the bixly, where they are smallest; the membranous cleft however 
i.s perceptible; I would therefore regard those species whoso scales are not 
enlarged on cither side of the anal cleft, as still belonging to the suh- 
genus OreinuK, especially as M. v* Ileckel observes with regard to C^prittnjt 
Ric/mrdjionih Gray, wliicli I had ranked witli the latter group, that it agrees 
nearlv with his SchixotAorax p7/tfftostomus> but as the great scales near the 
anal appear from the figure to be wanting, it cannot lie included iu that 
genus {me note, Fisch. Casch. p. l6). Instead of the sub genus Orditux being 
ranked under the head of the Barbels of Cuvier, as it stallds in the pre^ 
ceding pages, it should now become a sub-genus of M. v, Ileckers new 
group, of which the following are the characters:— 


SenizoTHORAX, Hcckel. 

Four firri, mt* ai «icli of the tnyuih and two nt tlie midclk' of the inM»l*ry hoiwi^ 
da»»l and nnat ihort, the fint prwdfd bv m bony r»y serrated behind; miet smalU H'c latter 
part of the belly ternunitiii({ In n mpmbrtnoiu ipofo, lit which the vctit U ploofd, bounds httenlly 
by larg^ scaI 44, which vUo encircle the bnse of the nani Hn. 

3 r 
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Ten species of tins gemis are described by M. von Ileckel, all of them 
fovmd by IJaron Hilgel in the tributaries of the Hydaspes; il* v. Heckei forms 
them into three divisions, according to the structure and situation of the 
moutli and snout t btit as these peculiarities, together with the dorsal spme, 
form their great distinguishing feature from *dl previously known groups* 
they ought perhaps to have been stated in the essential characters of tlie 
gPixus, particularly as tiie species do not differ so much among themselves us 
CO render the subdivisions proixjsed by v* Heckei of much const-quence. 

To enable the reader to identify the several species described by JK v. Heckei, 
1 Ucm subjoin a synopsis of tbein r— 

I. SdiiMii>r<,:,pkpio.lomm. II«k. Fi*. C«d..t. i- S™yt blanl «iJ ™nUtd. mwlh m- 
rerlor, iMg* md liMwerK ; liiMfa wid molll will, imiMMM l»ra- «i i”!"!*- 

a. ScJfiortwM id. O.C. t. U. HeJ S«JipT««d .nd obliiK, raoulh •n»II, dor«l ptawl 

mr Ihc oMDmcnarniml of ih, tmIioI*; body .potiod uoiformly .bore tlte I.ict.I liar. Wow 
lilvory^ Liicn^li tl ipcitw* 

3, Schixotkijrtu rwrW/fow id. o. c. L iii. SnotU plusd in a line »iUi 
ctown Kniinkd pfomiamily nv«T die fT«; ^ 

1 ScAix^Aorax iOHfftpMfttJt, W- n. f. 4 iv. Saoul bliinl, compreoed and deep, rorr»i«ndin)i 
«UU ihe kxis of ib« tody j nnal fin long; body witbnul spou. Longtb £fj indi«- 

fi. ScAuetkvtar Id. «. c. t- p, SnoiU short, licftiJ deprtwed ovtr ihii ey«, sidet andforsMl 
uniforinly ipoU«l «nd dofli. L^ngih 0 jmfhps- 

(j, ScAisotkorax ntunx. id. o, c. t- tL Biwui belov llw kU nf ^ Iwly* bnck imUior ibmpdy 
*n:hi4 in froniof the dortal hn ; \mek wid ha*e of the donal da flpoited. Length 104 inches. 

7. Hifgdti, id. o, e. t- vJl. Smmi betow the of the Ittdy, thick, Porsal fin 

e«nnien«a in the middle of the h-ek, icdo* at the U«eof the fia very iTge; ipoitcd ftiong 
the bock. Ungih U 

B. ScMx^kori 7 x miirop^f*, id. o, c* t. riiL t 1. Snout in the wii of die body, cirri vu-y 
iDjnll, Tiioath iiaaill- I^Jtglh 5 tnehet. 
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0. id. o. c. i. viii, f. 3. Snam alcvf U,e aib of ibo body, and Kmc. 

Xvlwi r«urv«l, crown deproued, cirri Jcmfcr than in the oihen 

10- ScAitiffAora/ tfMriVfur, id* a c; l, ti. Snout pioced in tlie axis of the body, head long, 
aepremd; operoulura terminate* behind in a iong angular pro«M t numth bng, « in ih^ ordinary 

Barbell, opou ditperoed irrogularly on the lidro above the faierol linc ’and on the bue of llie dor»l 
and AiiaJ fiiu. 

This last form approiiclies to the true Barbels, and the succeeding species 
described by Jl. v. Heckel as Sarbat diplochilut, t, x, f. 1. is eitlier an Orei- 
It ltd Or a Cronorlit/nchu^. 

It would really tvcem as if wc iutended to leave all that requires eitlier 
intellect or observation to discover in the productions of India to onr 
ncjglibours on tFie continent. It is true, Xatursl History is not a pursuit 
likely to enrich the individuals who follow itj but as calculat«l to direct 
the energies of a nation to practical objects, as well as to afford the best 
promise of new articles eitlier for our luxuries or our wants, its claims are 
not to be despised.* To be fidriy rivalled in any pursuits where facilities 


• li ii not u} uarommoii Ihing with ut, to wiinro* the pubUoition of joanrd*, report*, trover*, 
und booJu of varimu kind* devoted to xiew eoimtriw. without a iijigie remark to «how ihat tie atj, 
thor of liny of them seemed «( rU »ware th«t the cmtioi) coiuijta of wjy thing dererring of otwerv#* 
timi hut hinmir ajid hit hind, ilow-ewr cxcnnble this may be in the mere toomt, it U liardly i|0 
in those who are .ftUppMed to have been leleetiHl for ibejr presumed aequireaients aa Nwnroliita 

Wliite we are thus indif^rent to objecti that ahouJd ronneet mir namro with the leiFnre of our 
country, the collection! of M. Jaeijnemcmt. M. A. De Lessen, SJ. Von Ilflgel, and other diitinfiilih- 
ed foreijoet* are daily apjjearing.. some tiodor the amploe* of Societies abroad, and otheii under that 
of foreign noblemen who devote their wealth to the promotion of tclenee; lo that, however iht: 
MiMiCTS of Europe may he expresBcd in ilic Engliih language, thow of India ar« lifccJy to be found 
only in language foreign to Uic Kngliih student. The Indian Education Committee, at whac door 
Buehanair* ifSS. have so long lain, while ten thousand poundi a year have b«n eirpended by 
them in juvenile ichooU, should look to the fltuation to which they are soon iikrJy to be reduced. 

£ The attempt 
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111 ^ efiluil between the parties would be bud enough* but to be indebted 
to strangers for a knowledge of the productions of our own country, argvics 
:i fault sotnewliere, but where that fault lies it might be a delicate question to 
inquire, as 1 fear none of us trould be altogether free from a share of the 
reproach. As far os C^prinkla are concerned, the preceding pages will afford 
any one on opportunity of comparing those which are here described with 
Slid! os occur in his vicinity, nnd^by thus endeavouring to ct^mplete the 
history of each species, we might soon become as w'ell acquainted with Indian, 
as with European kinds. 


The aUempt lo carry a nalioDal nyatcni of education loto effwt by nicani of jtivonilia iMlructioii, 
white the caUi^ation of Uiote Bcicmces on which national prosperity depends {a neglected, as well 
as indWiduab who evince a capacity and desire for education, may be rvgaidcd aa doubtful in 
ertry way. Children can hardly bo made the objects of foreign education without t'xctling iht 
jtalouiy of (arenis, which lias a sccrti tendency in iliv opposite dircctbii; bcflidi^, few proCi by 
instruction received in childhood. For iJiese reasons, I thinh. alteiupca ought to be dinsett'd to the 
k.<atcnnoo of science, and to the imiruciion of those only who evince a desire and eapaeiiy for it. 
In plans eonducled on ruch principles we could hear of no failures, every rupee laid out would 
have its effects, and leave something to show tor it. 

In France we have heard of education being lupcr'uitcnded by C uvier and the greatest cnemU rs 
of the Institute, but ii> England we seardi in vain for the names of our phUosopbefs in Kitdarr 
Street and Hrilish School Socktiea Hence their lailuiv: for who are so Ht to direct the cdacsiion 
of othen, as those who have thccuelves displayed the highest proofs of rultivatcd geniua. Allhoug^li 
it would iinquestionubly be a Iw to the world were our Hersdids, Rrowns. DalToris.. and ^Jaeleayi 
lo devute their attentian to other objeeta than their own rwesrehts, yet their prewnw in the places 
alluded to. wduM inspire n confidence that "must be wanting in any system of education emanating 
from bodies from which they are excluded- 





INDIAN CVPRfNID.^. 


On t/w u^e ^if 

Utility will always be found to depend more on the degree of attention 
paid to any subject connected with scjeiic?e, tlian on the nature of the subject 
itself; yet it is a common remark that this* or tliat, is important or frivolous, 
according as we happen to be acquainted with it, Wlien we find any branch 
of science regarded as useless* we may be assured that* contrary' to ordinary ex¬ 
pectation, it will prove the most productive field we can enter Science, in¬ 
deed, can only be useful where it has been cultivated, and its principles work¬ 
ed out I practical results w^iil tiion follow in proportion to the pains taken to 
develop them. 

The mom] interest of Ichthyolog)* having been sudiciciuly attended to 
throughout the preceding paper, 1 shall here jiass it over, merely remarking, 
that in common with other branclies of natural scieitee it is calculated to im¬ 
prove the mind as well as the condition of society, while its cultivation need 
not interfere with any duty, public or private | and few who are placed on our 
coasts, or on the banks of any of the noble rivers of India, who might not with 
amusement to tliemselves, and advantage to science, communicate many oh* 
servations no where else to be collected regarding our indigenous species. The 
season of spawning, and places to which the various species resort for this pur¬ 
pose—their food—the kind of waters in which they thrive best—whether run¬ 
ning or stagnant—-with sandy or with muddy bottoms,—would be all (loints of 
great interest that might be settled by persons of no pretensions to a seientifie 
knowledge of the subject, 

\^'■ith regard to the propagation of fishes, Mr. Varrell remarks—that an 
acre of w^ater will let in many parts of the continent where fresh-water fishes 
are in more request than In Kiigland, for more tlian an acre of land. In no part 
of the continent of Europe, however, can fresh-water fish be of so much im- 
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portance as in India, where most of the domestic animai* which in Europe 
afford the principal food, as the ox, swine, poultry, ic. are rejected by a 
large proportion of the people. 

Throughout the Mysore country, as well as in many of iXiC western pro- 
Vinces, large tanks or reservoirs occur, many of them from three to thirty miles 
in fdieumfeience, and being indispensable for irrigation, may he supposed to 
be nearly universal in all populous districts not watered by rivers. Tliese re¬ 
servoirs are considered by the Hon’ble Colonel Morison C. B.* as among the 
greatest national monuments to be found in India 

They are capable, according to Buchanan,f of supplying water for from 
eighteen months to two years, and thus of maintaining the surrounding 

crops should no rain fall within that period. 

They are drained by an ingenious system of sluices and aqueducts of the 
most simple, but complete construction, which afford a perfect control over the 
distribution of tlie water. During the dry season they are all pretty much 
exhausted, and may, if necessary for repairs, be left perfectly dry* This would 
afford an excellent opportunity for destroying croeodilca and all the various 
destructive fishes, sparing only the more profitable kinds, which ore limited to 
two or three species only ; and by repeating this operation for several seasons, 
or os often as may be necessary, all but those we wish to propagate would 
soon be exterminated. 

By a wise law of nature, the carnivorous animals of every class are less 
prolific than the harmless, and may therefore be the more easily subdued. 
Nearly all tlie destructive fishes 'are viviparous, bringing forth compara¬ 
tively few young ; whereas, the more profitable kinds, or those wduch should 
be the object of our care, are all oviparous, and bring forth their young from 
spawn. 



*■ To wtiocn 1 jmo indebted for nunj pnrtU'alnrt K|irdiiig tbem. 
t 8« bit Journey jo M|»re. 
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A aingle female Carp weighing only nine pounds has been found by 
Bloeh to contain no less than hundred thousand ova; and by Schneider, 
onie, ten pounds weight, was found to contain seven hundred thousand ova, 
or eggs. 

The fecundit}' of the Ruee^ Caila^ and Mrigafu^ has not yet been ascertain¬ 
ed, but from their close affinity to the Carp we may suppose them to cones, 
pond in this respect Avitli that species ; the question, however, is one that may 
be easily ascertained by weighing a grain of the roe and ascertaining tlie num* 
her of globules it contains, while these will be to the whole roe wdiat one grain 
is to its entire weight. The result will show that these species are capable of 
yielding, by their extraordinary fertility, a source of food as inexhaustible as 
the sands of the ocean, could we only bring their propagation and the safety 
of the young sufficiently within our control. 

In the reservoirs above described, we have every facility for cflecting lliis 
object on a scale of great magnitude, witlioiit in any way interfering with the 
other uses of the water- 

There are certain kinds which though they cannot be said to bo carnivor¬ 
ous, would yet be still more fatal to our object by devouring the spawn or 
ova ; such are the Barbels, so common in the higher parts of our rivers, and 
which hut for a knowledge of this trait in their character would, from their 
appearance and flavour, be the first we should recommend for propagation, and 
thus from an ignorance of one simple fact, destroy every chance of success. 
We should not, however, condemn all tlie Barbels merely from a fault in some 
of the species, the drcumatance should impress on our minds the necessity of 
confining the varieties of fish in a single reservoir to the lowest possible num¬ 
ber of herbivorous kinds, such as tire three 1 have mentioned, namely, Cy/;r/- 
«ajt roAfto, Buch. CypWmw calla, id. and Ct/priNUs tnrtgala^ id.; there is reason 
to believe that either of these species would answer equally well in any part 
of the plains of India. As they usually attain a large sixe, they may be slow 
in coming to perfection, and, therefore, instead of having these three large spe- 
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L . ym » two at the utmost to arrive at perfection. Beyond a smgle se¬ 
cies of CMo, and a single one of the larger species already 

olt not to be introduced to the same water, or allowed m 

Z^r of U.eir proving inimical to each other, a point which . presume ha^ 
nev« heen attended to sufficiently in attempts hitherto made to propagate 
fishes; hence, perhaps, the want of that degree of suecess wh.eh no don woo 

have rendered a practice so simple and beneficial, long since 

The only alteration in the present form of the reservoua to adapt them 
to the purposes in view, would be to enclose the lowest portions of the bottom 
of each with stakes, long enough to reach above the highest surface of the 
water, and dose enough together to prevent the entranee of croceddes, otters, 
vnd the like, should any such exist in the neighborhood. The spawning sea- 
son of the ifaec and other Cirrhins. appears to be in the dr>- weather; the 

trivance here suggteted would therefore proteid them at that 

suonid be any danger of the whole of the water drying np. wdls “f 

Siae and depth might be formed within the endosure. to which the fisl.« would 

retite during droughts, while the shallow waters around the wdls would afford 

space enough for the deposit of spawn. 

Much of our success would depend on keeping these endosures as free us 
possible from all but the species we desire to propagate. At the eommenee- 
Zt of the dry season, before the fish begin to enter the enclosure. .Inter¬ 
val between the stakes might be dosed with straw, and as the water b^mes 
suffictenUy low without, most of the rapacious kind, may be removed or de¬ 
stroyed ; none should be allowed to remain, but that species alone wind, may 
be die object of our care. This done, the only further attention neeessarj 
would be to save the fish in the endosure from birds during the remarnder of 

the (irv season. 
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Should our success be complete, from e%'erj' moderately si^ed female liuei* 

we should have on tlie commencement of the rains from five to ten hundred 

* 

thousand frj', which, as the waters rise would be quite able to take care of 
themselves till the next season, when it would be necessary again to destroy 
tJie rapacious kinds, as before. 

The repair of the cantys* of Mysore is said, by Buchanan, to be attcjided 
with considerable expense, tievertheless it is understood to be an indisj^ensable 
object to Iwve them in j>erfect repair, since the fertility of the country depends 
entirely on them. The plan here proposed of converting them to ne^v pur. 
jioses of utility would add to their importance, and the interest of keeping 
them up, without in any way increasing their expense. 

On the fi.she.s of Bengal, Assam, and other provinces subject to the inun. 
dations of the larger rivers, we can exercise no control, nor is it desirable that 
we should, even if it were in our power, the supply of fish being plentiful and 
constant enough ; but in the higher parts of the plains^ near the foot of the 
mountains w’here the larger Cirrliins and Barbels retire during the tbrj' season 
for the purpose of spawning, fisheries might be carxietl on with advantage to 
a considerable extent. See p. 3SD* 

It W'ould here be out of place to enter on the subject of sea fisheries, and 
before we could do so with advantage it would be necessary to pay as much 
attention, or more, to the fishes of our coasts as we have devoted to those of 
our rivers. 

/Viready we have attained one important piece of information regarding 
the value of the Sulca fish of our estuaries, Pvlyttemus selCf Buch., which from 
the earliest times has been celebratetl throughout China for its ismglasa. 
This substance was formerly supposed to be afforded only by certain fishes 
in the rivers of Musco'i’y, from whence it was exported to all parts of 
Kuro]je, where, from its high price, its use is chiefly confined to the arts. 


* Such is the name by 'wbich. ihv fesciTpSr* aiv kaown la Southmi Iiiilii ’when hrpi vip 


for irrigation. 
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A solution of this substance misted with Canadian balsam and spread 
on blacV silk forms the useful article called court plaster. A few grains 
of isinglass boiled in milk forms a most nutritious food, which is given 

tnedicmoUys 

Ignorant of its abundance in certain fishes of the Hoogly, that used 
by the Englisli rcsidenU in India is still imported, probably at an expense of 
about BOO Rs. per maund,* while the same thing is collected in abundance 

and shipped to China from the Calcutta river-t 

Ten grains of this substance is sufficient to give the consistency of jelly 
to a pint of water, and as it keeps good in a dry state for any length of time, 
we may imagine its value as a portable food, and what its importance might 
be in times of scarcity, since one pound avourdupois, at the above rate, would 

afford a niitriiious meal to 15<J0 persona, 

Whether it be used in times of scarcity in China 1 do not know, 

but probably it is collected and stored to meet such occasions, since Dr. 
Lumqua-on honorary member of this Society_a Chuiese Physician, long re¬ 
sident in this city informs me that the Bengal /sA-eiwo procured from Po/y- 
nrmw* tele, Buell, is known throughout the empire, and that nothing could 
surpass bis surprise on his arrival nearly twenty-five year, ago in Calcutta, 
when he found that with the exception of his own countrymen who carried 
on the trade, no one appeared to know or care anythmg whatever for the 
article in question, and as no one oould describe the fish, the same igno. 
mnee continued up to within the lost few months to prevaU on the sub¬ 
ject. The advantage, however inconceivable of an abundanl supply of 
any substance, a single maund of wlueh would afford a nutritious meal 
to upwards of one hundred thousand person^ could only be felt occasionally, 
but the intrinsic value of the article in all the common convenieiieies of 


* li ii( jtHailed In Caleattii H a mufih higlier 
+ Sft Joamal of ihf Aiiatic Sodely fof Mawh I 83 ». 
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life, ts eminently calculated to direct attention to other uses of the species 
affording it. 

This is one of the largeat and finest fishes, both as regards flavour and 
wholesomeness, on our coasts or in our rivers, while the season at wliich it 
is taken is the one moat favourabie for a residence in boats or ships in the 
Sunderbuns. Under these circumstances it is not likely that the subject of 
sea fisheries in this quarter will be altogether overlooked, longer tlian the cir¬ 
cumstances on which tlieir success must depend shall have been properly ex¬ 
amined. 

All sea fisheries arc practised on migratory species, which advance annu¬ 
ally at stated periods in search of food and pro|>er situations to deposit their 
spawn. Their progress is so regulated, that at certain seasons they approach 
the different coasts, in their course, with so mucli regularity as to enable tlie 
people to repose as much confidence and hope in their coming and departure 
as they usually place in the ripening of their crops. The shoals of fishes arc 
80 dense as to cover the sea for leagues without interruption, and extend to 
a solid depth of many fathoms in some instancesp so that they arc taken as 
quickly as it is possible to salt and barrel them. The season lasts from a 
month to six weeks, when thousands of ships are laden with cargoes which 
are to serve as the common stock of food for many of the surrounding nations 
for twelve months, when the fishing is recommenced. 

Such are the fisheries on the banks of Newfoundland, on the coasts of 
Norway, Sweden, and Great Britain; and unless the coasts of India afford 
promise of resources of similar extent and importance, tlie object would hardly 
require much public attention. If, however, it be found tliat we liave species 
on our coasts equal In every respect to that which is the object of enterprise 
at Newfoundland, and that these advance into the Sunderbuns at a season 
when ships and men without number may be employed with safety, there can 
be nothing to prevent the national importance of the circumstance. 

Ill this instance, as well as in that of the propagation of fresh-walcr spe- 
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cieSt science^ while it exhibits varieties as imaienoiis almost as the stars* teaehes 
us at the same time how to strip the subject of vagueness arising from this 
cause, and amidst the countless species which inhabit our seas, directs our at¬ 
tention and our energies to a few only, and of these the Sttlea* or Poftffiemii'S 
Buch, is the one which from its bulk, its habits, and its qualities in every 
way seems capable of becoming a permanent benefit to society* It ap* 
pears to be the Cod-dsh of the tropics, and equals its representative in the 
nortJiern seas in nQ those qualities which render that species so invaluable; 
but from its bulk it is unmanageable by the Indian fishermen, who are also 
without the means of preserving it** These fiowever are not suflicient rea¬ 
sons wily an article that migJit add an exhaiistkss supply to the common 
stock of food should be altogether lost, now that an European spirit, under 
the infiuenec of u patenial government, begins to Infuse itself in ail 
things connected tvith the resources of India. 

' It rami biivc b»ii known that ilit; didjcuUy of pr^^rvlng mmt dcpundi more on thi' 
»Uk of the tiimoiphbK in nigErd to elwtfidly and inciitaFc ihim on tompcTaturc. In Calcuttii. 
in th« montli of DccombtT, when the menu tempemtnn^ about GU\ it U not anrommon ta 
keep meat before it ii drciaed for eight daya, though In Englajid during the ■ammer at the time 
of the herring flahing too, it cannot ho kept in lh« be^t ntcaWaafes for more tbao balf that time. 
thouj^Ii Ibu tenipcralurc be lower than here. With wait and oilier meant at hand, 1 conceive 
iJieir wculd he no dillicully in cluing flth in an Indian climate in the months of Nov^mtjer 
ojid IXcoember, when the Sutra fitfaing wcmld be carried on; pevcrthelfEta the anbjtet it one of 
mudi intereat. and 1 cannot therefore omit the following remark with which, I have been favoured 
on thii bi^ by Mr- C- K. HobUon. one of the Alagutratcfl of Caicutla. ** It would be a fomotit 
thing if tbcae enormoiu Oili (Ute /Tia/m) could be cured, u well hi their iiinglaH nbiaioed ; 
and I cannot help thinking the inLasure very feaitble, if the HalientLen at iho time of taking tiicm 
and cutting them up, dipped them tint into weak chloride of «ada mixed with a imoli (luanlity 
of impure pyrolignenui arid- Thia would not only presen’o the Sab till the aali acted, but im^ 
prove the Savour," ThiJte maieriati could be manufoctured at a very cheap rate on the ipol, m well 
ail every thing die that would be requliile* For an areonnt of the Sulra Suh, ace Journal Aalatie 
Society Bengal, ^larch t&3p, p. iKlH- Alan anartiefo on '^aomc Indian Fiahei by Dr, Contorj," Pro^ 
cevdinga Royal Aiiatic Society, April 1839- 


INDIAN CYrniNlDA-:* 


. DesideraUL 
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CoHectioiui of fishes from Mysore, as well as other parts of India in 
which similar isolated waters occur, 'vith remarks on the habits of the 
more important kinds, as weU as on the fitness of the waters for the mode 
of propagation here proposed, or for any other mode that might promise 
more success, according to particular circnmstaiiccs. 

What are the migratory fishes of the coasts of India, the seasons and 
places at which they appear, particularly the grand resorts of the shoals? 

AVhat are the habits of the Salta, (Pciyaemut sefr, Buch,l and its chief 
places of resort ? 
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